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A RAILWAY THROUGH THE SEA. 
A small seashore tramway has for some years been in 
operation at Brighton, a center rail being employed to 
carry the electric current. Mr. Magnus Volk is the pro- 
prietor of this small tramway, and its success led him 
to seek means of extending it to Rottingdean. The 
distance of this place from Brighton may be only three 
miles to a crow, but to an ordinary mortal it is a goodly 
four. There were difficulties in the way of extending 
the system as it stood. O wing to the foreshore between 
Brighton and Rottingdean being for the greater part 
of 24 hours covered by water, it appeared that the best 



many ingenious features which are interesting to en- 
gineers. 

The chief peculiarity of the track is the employment 
of four rails, and when the tide is down, and the lines 
uncovered, it has the appearance of double lines of ex- 
ceedingly narrow gage. The line consists of four rails 
of 54 pounds to the yard, the distance between the two 
outside rails being 18 feet, which gives an idea of the 
width of the car. In laying the track there were many 
difficulties to overcome, the fact that work could only 
be done when the tide was down, coupled with the 
possibility of the incoming tide undoing what had been 



gage of 18 feet, ought to give sufficient stability. The 
tops of the main legs- carry lattice girder work, on 
which the main deck is erected, the whole structure 
being braced together by means of cross ties. Before 
passing on to speak of the means of driving, it will be 
interesting to refer to the upper part of the structure. 
The idea of Mr. Volk and his assistants has been ap- 
parently to reproduce, as far as possible, the special 
features of a pleasure yacht, for the main deck appurte- 
nances and erections are carried out as one would ex- 
pect to find them on a model steam yacht. Indeed, 
they go so far as to carry a small boat and a supply of 
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way of constructing a line would have been to take it 
over the cliffs. After careful consideration, however, 
Mr. Volk determined to use the foreshore at a point 
slightly above low water mark, but some 14 feet below 
the sea at high water. As it was proposed to run the 
cars irrespective of the condition of the tide, it was 
necessary to provide a vehicle of very special construc- 
tion. It will be seen from the illustration that the 
projectors of the line have succeeded in building a par 
that is totally unlike any other form of movable struc- 
ture, not excepting even the ark. The important 
characteristic of the vehicle is a structure half boat 
and half car, which is mounted on four long legs, at 
the end of which are the wheels. 

Although the railway which has been just completed 
at Brighton will have no important bearing on the 
question of electric traction, still the system presents 



done, gives an indication of the nature of the opera- 
tions. The rails are securely fastened to concrete 
blocks placed every few yards, by means of steel clips 
and bolts, the bolts passing through oak blocks placed 
between the rails and the concrete. Tie rods are used 
every ten feet on the straight and every five feet on the 
curves, heavy angle fish plates being used for the rail 
joints. 

The feature of the system is the car, which is fur- 
nished with 16 wheels, Each leg of the car is mounted 
on a four- wheel bogie, and the wheels of the bogie- run 
on the narrow gage line. It will be noticed that the 
bogie trucks are shaped like a double-ended boat, to 
facilitate passage through the water, besides removing 
obstructions from the lines. The four bogies are firmly 
held together by steel tubular struts. The wheel base 
is about 28 feet, and this, combined with the effective 



life buoys. The main deck is about 50 feet in length 
and 22 feet in width. There are iron railings round 
the deck, provided with wire netting. The center of 
the deck is taken up by a saloon, which is 25 feet long 
and 12 feet wide ; the interior being furnished and up- 
holstered in a very handsome manner. A second deck 
has been made on the top of the saloon, and, altogether, 
the carrying capacity of this car yacht must be ap- 
proaching 200. As an easy means of enjoying sea 
breezes without drawbacks, this railway ought to be 
unrivaled. 

Coming to the means of propelling this structure, it 
ought to be observed, first of all, that electrical energy 
is conveyed to the car by means of overhead wires, the 
necessary collection of current being performed by two 
trolleys of a special type, devised by Mr. Philip Daw- 
(Continued on page 22.) 
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DISHONEST PATENT METHODS DETECTED. 

Our recent comments on the lottery system of patent 
practice have attracted so much attention that it is evi- 
dent that the evil is a great one. It is well to be able 
to punctuate remarks in abstract with examples from 
practice, however unfortunate it may be that such ex- 
amples should exist. The public, however, it is to be 
hoped, are awaking to the fact that |the personal ele- 
ment in patent practice needs purification. Under ex- 
isting conditions, inventors themselves must do the 
purifying by selecting reputable firms for their repre- 
sentatives in Patent Office proceedings. 

The disreputable practitioner generally lays himself 
open to identification — distinctive earmarks are to be 
discerned in his ways and methods. Anything savor- 
ing of the gift enterprise should excite suspicion. A 
flaring colored circular offering to give something for 
nothing, one which tries to impress upon the constitu- 
tionally sanguine inventor that it is a simple matter to 
make a paying invention, suggesting speciously the 
probable sale of a patent under such terms as to read 
almost like a guarantee on the part of the firm issuing 
the circular to effect the sale — such are means of identi- 
fication. 

The preliminary search requires a certain time for its 
execution, and a definite responsibility attaches to it. 
Among the inducements offered by one of the firms 
which we allude to is a free Preliminary Examination. 
The effect of a preliminary search is often to show the 
invention has been anticipated, and it is therefore obvi- 
ous that a firm anxious only for fees has no induce- 
ment to make it a thorough one. As they claim to 
make it for nothing, a reasonable view of this case 
would be that the examination would be worth to 
the client precisely what it cost him, viz., nothing at 
all. 

We have received unsolicited, and from a stranger, 
an amusing account of how he tested the value of 
the free Preliminary Examination methods. He pro- 
cured from the Patent Office a copy of a patent, and 
copied one of its drawings accurately, and from its 
specifications compiled what purported to be a descrip- 
tion of an invention. The alleged invention thus com- 
posed was submitted to a Washington firm who advertise 
exclusively in the papers, and also offer to make free 
Preliminary Examinations. After a sufficient lapse of 
time, he received what purported to be a typewritten 
letter, evidently a lithographed form, in terms quite 
general and applicable to various cases, praising 
the invention. This circular said as the result of 
the preliminary search that the invention seemed 
to be new and patentable and of so much value and 
importance that the work of preparing the papers had 
already been begun, in order to file the application in 
the Patent Office before any one could steal the idea. 
The letter is now in our possession, with a copy of the 
patent from which the decoy was constructed. The 
report did not cite any patents or references as 
touching or resembling the invention, and the inference 
to be drawn from the report was that the invention 
was entirely new. 

Of course, no Preliminary Examination whatever had 
been made, the firm in question not using any such 
method to enlighten their clients at the risk of losing 
a dishonest or questionably earned fee. The skillful 
make up of the letter is interesting. The appearance of 
poorly impressed typewriting is reproduced perfectly. 
The name and title of invention are struck in with pre- 
cisely the same colored ink as that in the text or body 
of the letter. We have designated certain practices as 
being in the order of lottery and gift enterprises. It is 
hardly too much to say that here we are brought face 
to face with methods, if possible, even more ques- 
tionable. 

There is no patent bar, and no provision for ade- 
quately coping with acts which are unprofessional, per- 
haps not dishonest in the statutory degree, but in 
morals thoroughly bad. The professions of lawyer or 
of physician are far better safeguarded, and it is to be 
hoped that we shall yet see a patent bar established, 
admission to which shall only be granted to reputable 
practitioners, membership in which should almost 
guarantee responsibility and honor, and whose mem- 
bers should be subject to suspension from practice for 
deeds of questionable honesty and unquestionable dis- 
honor. 



INVENTOES AND THEIR INVENTIONS. 

A contemporary technical journal on the other side 
of the water is lending its columns to the discussion of 
the question as to how the results of invention can 
best be secured to the inventor. In a recent issue it pub- 
lishes a lengthy letter, in which the writer makes some 
sweeping suggestions looking to the reform of patent 
practice. The fact that a leading journal should have 
requested such a letter, as the writer states, and given 
it a prominent insertion, shows that its subject matter 
is considered to be timely, and, to a certain degree, in- 
dicative of the trend of public opinion on the question 
of patent practice as it exists in England. 

Briefly stated, the proposed reform consists of a 
scheme for the examination and certification of the 
results of invention by an independent and compe- 



tent authority, and the watchword of reformers in the 
matter of invention is to be — " a title for the results of 
invention founded, not upon ' novelty,' but upon such 
novelty as renders invention of practical value to the 
public." In other words, "novelty" is always to be 
construed " novelty of practical value "in the public 
sense. 

The writer opens his argument by virtually begging 
the question, or a large share of it, in stating that 
there is no such thing as novelty in invention. He 
makes this statement on the basis of the following 
considerations : That the inventive faculty, consists, 
first, in the power, conscious or unconscious, of trac- 
ing the threads of intercausation which connect 
natural phenomena, and, secondly, in the power of 
grasping the definite results which follow ; that this 
faculty is present more or less in all men ; that it is so 
rapid in its action in some men that its results seem 
to be intuitive in their nature — as something born de 
novo ; that the history of all great inventions includes 
a prolonged preparatory study of the subject, followed 
by the "occurrence" of an idea and a long period of 
hard work in evolving that idea to a practical result ; 
and that, therefore, the novelty so generally considered 
as a necessary condition of invention "does not, in point 
of fact, exist as an intrinsic quality in any invention ; it 
only exists as a sort of convenient fiction to mark the 
individual value of results." 

To all of which it is sufficient to reply that the nov- 
elty of patent law is relative and not absolute, being 
based upon a careful comparison with previous inven- 
tions, and that in this restricted sense it is not a "con- 
venient fiction," but an exact term with a clearly de- 
fined meaning. 

The writer then proceeds to show that so long as the 
inventor is satisfied to find his sufficient reward in the 
attainment of results, no one has any business either 
with his laboror the natureof his results. But so soon 
as he steps beyond this boundary, and turns to his fel- 
lows for recognition, and seeks from them a reward 
based on the result of his labors, and if they respond 
to his appeal, in the nature of things, real and mutual 
obligations arise. 

On the part of the inventor, it is claimed he should 
be prepared to demonstrate the truth and " practical 
novelty " of his results, because he is seeking from the 
public something to which he has no right unless he 
can prove these qualities to exist in what he offers to 
their consideration, this proof constituting his title to 
a right of property in these results. In other words, 
the writer would not have a patent granted, as it now 
is, upon novelty, but upon novelty and utility com- 
bined. With a view to ascertaining the extent of this 
" practical novelty," he would have all inventions sub- 
mitted to a " competent authority," presumably some 
board of experts, who would examine and certify as to 
results. If the invention proved on trial to be practi- 
cal and useful, it would be favorably reported for the 
grant of a patent ; if not, it would be recommended 
that none be given. 

We refer to this matter at length because it is not by 
any means the first time it has been agitated. Some 
ten or twelve years ago a similar proposal was made in 
the English technical press, and attracted the usual at- 
tention which is drawn to a novel and .radical scheme. 
It was shown to be altogether Utopian and impracti- 
cable, and the agitation died a natural death. 

Such a scheme would be fatal in principle and im- 
possible to operate. It would be fatal to the progress 
of invention, because many incomplete devices, which 
contained the germs of a valuable invention, would be 
refused a patent on the ground that they were not in 
their incomplete condition commercially useful. That 
very protection which at present makes sure to the in- 
ventor the' earlier steps of his progress, and is an in- 
ducement to persevering effort, would be removed. If 
we were to erase from our own Patent Office records 
all inventions which, while they showed "novelty," 
would have failed to show "practical novelty," the resi- 
due would be a small one. The instances ot inventions 
which have contained all the elements of practical 
utility in their first patent are comparatively rare. We 
think that Ellas Howe's poor little baster plate sewing 
machine might have fared badly if submitted to a 
board of "examination and certification," especially if 
its members chanced to be interested in any of the 
hand sewing establishments of the day. Such, at least, 
is the teaching of history. And if the practical novelty, 
the commercial utility of the first Bessemer patents 
had determined their granting or rejection, we are 
afraid that expert opinion, necessarily more or less 
prejudiced, might have set back the steel industry for 
a full generation. The chief effect of such a scheme 
would be to discourage invention, especially among 
people of limited means and opportunities. Compara- 
tively few would have the faith and courage to under- 
go the long years of toil which have often been neces- 
sary before the last detail which makes a device com- 
mercially useful has been worked out, and do this 
without receiving the protection and encouragement of 
the law. Under existing conditions, as soon as an in- 
ventor has put his device into its first crude operative 
form, he may patent it ; and being so far secured, he 
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may proceed to develop it into a practical machine 
ready for the market. It is this early alliance of the 
law with the inventor which has made possible the 
splendid developments of invention and discovery 
which have marked the present century, and to sever 
this alliance by any such means as suggested above 
would be to discourage the inventive habit among the 
people, and place its rewards apparently out of reach. 
But over and above the objections to this scheme of 
examination and certification of results on general 
principles, it would involve such vast operations as to 
be quite impracticable. The United States Patent 
Office has granted in a single year as many as 26,292 
patents, and the powers of the large staff of examiners 
are necessarily taxed to the utmost in determining the 
question of novelty in such a vast number of cases. 
But if, in addition to the novelty, the Patent Office 
or any other board had to determine by test the prac- 
tical utility of each invention, it can easily be seen that 
the cost and time required for such a work would render 
it altogether impracticable. 



THE GEOLOGICAL SOCIETY OF AMERICA. 

The ninth annual meeting of the Geological Society 
of America was held in one of the lecture halls of the 
United States National Museum in Washington, D. C, 
from Tuesday to Thursday, Dec. 29 to 31, 1896, inclusive. 
It was noted as being the largest and best winter meet- 
ing the society has ever held. Washington has become a 
center of attraction for all classes of scientists and es- 
pecially so for geologists, since the establishment of the 
headquarters of the national geological survey here 
necessitates the residence of a numerous body of geolo- 
gists in the city during the winter. 

The society was welcomed by Dr. Charles D. Wal- 
cott, the director of the United States Geological Sur- 
vey, who suggested the idea of having Washington as 
the permanent place of meeting, especially for the 
annual winter meeting. Prof. Joseph Le Conte, presi- 
dent of the society, also fervently approved of the sug- 
gestion, but no action was taken. 

Since the report of a year ago the society has lost 
three names from its list by death. These members 
were Prof. Robert Hay, of the Kansas State and after- 
ward of the United States Geological Survey, Charles 
Wachsmuth, the noted student of fossil crinoids, and 
N. J. Giroux. Appropriate memorials of these men 
were read at the first session of the meeting. Seven 
new members were elected to the society, making a 
total of 240 fellows. This makes a net gain of ten in 
membership during the past year, which is very satis- 
factory, considering the continued financial depression. 
The chief feature of the meeting may be considered to 
be the presidential address. This was delivered by 
Prof. Joseph Le Conte, professor of geology in the Uni- 
versity of California, whose name is well known 
throughout the country on account of his masterly 
text books on the science. His subject was, " The dif- 
ferent kinds of earth crust movements and their 
causes," and he said in part : 

Well nigh the whole drama of the forces at work on 
the earth is actuated by the sun, and all the phenomena 
of natural, physical, mental and social life arise from 
the same source. Igneous geological forces are the 
exception to this rule. There are, therefore, two 
groups of forces at work shaping the earth, the external 
or sun derived and the internal or earth derived. As 
an example of the former may be cited the agents of 
subaerial erosion, and of the latter, volcanic activity. 
The forces coming from the sun tend to reduce the in- 
equalities of the earth's surface, whereas the others 
tend to increase the inequalities and accentuate the 
differences of level. The first set wears down, the 
second builds up. 

As in biological science nearly the whole advance to 
the present time has been made by studying external 
phenomena, and the next advance must be made by 
intimate study of internal phenomena, so in geology 
much has been done by studying the forms produced 
by erosion and other external activities, but now at- 
tention is mainly devoted to the attempt to learn about 
the interior of the earth. Volcanoes and earthquakes 
are manifestations of grand internal crustal move- 
ments. 

Internal or earth derived movements of the crust 
may readily be separated into four groups: 

1. Primitive movements, by which oceans and conti- 
nents have become differentiated. 

2. Those by which mountain ranges have been 
made. 

3. Oscillatory movements, or those which are not 
continuous in one direction. 

4. Movements which have been determined by the 
transfer of load from one part of the earth's surface 
to another. This last group may .not properly belong 
here, because the transfer is due to the sun. The loads 
referred to may be of ice or of sediment, and their 
transfer results in the vertical movement of great crus- 
tal blocks. 

The forces of the first two groups are primary, con- 
tinuous and cumulative, while those of the other groups 
are secondary and oscillatory and tend to hide or ob- 
scure what has been done by the first two. 



Assuming that the earth was once an incandescent, 
fused spheroid of much greater size than now, had the 
material of which it was composed been homogeneous, 
the surface formed on solidification would have been 
even. Variations in density produced inequalities in 
the surface, the denser portions sinking. This factor 
alone would not have produced great depressions, but 
the denser areas would be more conductive of heat than 
the lighter, which would act with the other to produce 
the beginnings of the oceanic depressions and the con- 
tinental elevations. The primeval ocean may have 
been universal and the continued contraction of the 
crust would deepen the beds and separate the bodies 
of water by means of continents. The permanency of 
the relative positions of ocean basins and continental 
areas was first promulgated by the late Prof. J. D. 
Dana and the doctrine is now generally accepted. The 
mean depth of the ocean is two and one-half miles and 
the mean elevation of the land is one-third of a mile, so 
that the average inequality of the earth's surface is less 
than three miles. This is about ^Vs of the earth's ra- 
dius and would be represented by a difference of I inch 
on a globe two feet in diameter. 

The portions of the fused globe which were to become 
land areas would be the first to crust over on solidify- 
ing, because non-conductivity would prevent transfer- 
ence of heat from the interior to the surface, and the 
bottoms of the ocean depressions, having higher con- 
ductivity, would retain a high temperature longer and 
would be the last to crust over. The suboceanic earth 
material to the center of the earth is denser than the 
subcontinental material in the ratio of the subconti- 
nental area to that of the suboceanic area. 

The second group of earth derived forces are those 
producing mountain ranges, and are manifested as lat- 
eral thrusts. The features of the earth's surface thus 
produced are permanent in their character. Objec- 
tion has been made to the theory of lateral thrust on 
account of the alleged shallow depth of the level of 
no strain. The earth increases in temperature as we 
go down, conductivity also increases, and density 
"grows higher as we approach the center of the earth. 
Initial temperature probably increased with depth. 
All these factors lower the level of no strain and result 
in practically eliminating it from the problem. The 
lateral thrusts then resulting from contraction due to 
cooling are potent factors in the formation of mountain 
ranges. 

The third group of forces produce vertical oscillatory 
crustal movements, and their effects are shown by 
numerous unconformities in strata. An example of 
this group is the Colorado plateau. This was sea bot- 
tom from the carboniferous to the end of cretaceous 
time, receiving from 12,000 to 15,000 feet of sediments. 
At the end of the cretaceous this mass began to rise 
and is still rising, although it has already been elevated 
more than 20,000 feet. But unconformities beneath 
the carboniferous strata show that the region went 
through several great oscillations before that time. 
More recent and widespread were the oscillations which 
took place during and after the glacial period. These 
amounted to thousands of feet and affected large areas. 
These are examples of the commonest of the move- 
ments of the earth's crust, but the question of their 
cause is the most inexplicable problem in geology, and 
no glimmer of light has yet been thrown upon it. 

The fourth group of movements are those caused by 
gravitative readjustments of the crust. This is the 
doctrine of isostasy as enunciated by Major C. E. 
Dutton and others. A continuous transfer of material 
from one place to another must eventually be attended 
by subsidence where great deposits are forming and by 
elevation where erosion is taking place, but we must 
not conclude from this that all subsidence is caused by 
sedimentation and all elevation by removal of material 
by erosion. Isostasy does not explain the formation of 
mountain ranges like the Appalachians, the Wahsatch, 
the Sierra Nevada, etc. Mountain ranges are not now 
as formerly supposed to have been made by one set of 
forces ; they are thought to be the result of a combina- 
tion of forces, and monoclinal uplifts join with others 
in their formation. 

Prof. Le Conte's address was listened to by a large 
and appeciative audience, which nearly filled the lec- 
ture room of the Columbian University. The officers 
of the society for the ensuing year are : President, 
Prof. Edward Orton, of Columbus, Ohio ; vice-presi- 
dents, Profs. J. J. Stevenson, of New York City, and 
B. K. Emerson, of Amherst, Mass.; secretary, Prof. H. 
L. Fairchild, of Rochester ; treasurer, Dr. I. C. White, 
of Morgantown, W. Va. ; editor, J. Stanley-Brown, 
of Washington, D. C. The newly elected fellows of 
the society are : R. M. Bagg, E. H. Barbour, S. W. 
Beyer, A. P. Coleman, H. S. Gane, J. B. Porter, A. C. 
Spencer. 

More than fifty papers, covering a very wide range of 
subjects, were presented at the meeting. 



The Overproduction of Books. 

The enormous output of books in late years surprises 
everyone ; few facts are more familiar, few are more 
commonly remarked, and few arouse such confusion of 
mind as to where they came from, why they exist, and 
how they find buyers and readers. In the year 1895 no 
fewer than 5,580 new books were published in England, 
besides 935 new editions of old books. In a single 
month the New York Times, to which we are indebted 
for these facts, has received more than 400 books for 
review. 

The output is indeed so large that one might be 
tempted to infer that the proportion of books publish- 
ed to manuscripts offered for publication is becoming 
every year much larger than it formerly was. But the 
fact appears to be that this proportion, instead of 
changing in that way, is changing in the other direction. 
With all the increase in publications, there has also 
been increase in writing. Frederick Macmillan, at a 
recent dinner in London, stated that his house in one 
year had accepted only 22 books out of 315 that were sub- 
mitted ; while Mr. A. Chatto, in a published interview, 
affirmed that his house accepted an average of only 
about 13 for every 500 submitted. 

Surrounded as we have been by a flood, we have, 
therefore, to thank the publishers that we are not in 
the midst of a deluge. Assuming that Mr. Macmillan's 
ratio is the ratio of all publishers, and provided all 
submitted manuscripts had been published, but ex- 
cluding the unknown factor that the same manuscript 
was often submitted to several publishers, we should 
have had instead of 5,580 new books, 72,540 ; while the 
same computation, with Mr. Chatto's figures as a guide, 
would have given us 212,040 books, or nearly 700 for 
each day of the year, exclusive of Sundays 1 

The causes of this increase in the number of books 
are not far to seek. Cheapness of production — cheaper 
composition, cheaper paper, cheaper binding — is a 
great one, but a greater is the increase in the number 
of those who read. Popular education here shows 
some of the results of its work. But who shall say why 
313 persons should continue to write books when only 
22 can have them accepted, or why 500 should write 
them when only 13 can hope for acceptance ? Is this 
also due to the spread of popular education and the 
resultant ambition to write ? 

The ability to write has become a common accom- 
plishment ; that is, the ability to write what is fairly 
grammatical. Scores of persons who write books 
which they hope to see published probably do not 
realize that something more than correct sentences is 
necessary. Provided they have a subject, with some 
knowledge of it, all that remains necessary from their 
standpoint is to write correctly. They do not know 
that correct writing no more makes a good writer than 
correct use of mechanics' tools makes an architect. No 
mere grammarian ever was an artist in words ; in- 
deed, the greatest artists in words have sometimes not 
been grammarians at all. 

The future probably holds for us little hope that the 
number of books will decline ; on the contrary, they are 
more likely to increase in number with the years. But 
we need not despair ; despair remains only for the 
librarians — for Mr. Spofford and Dr. Billings. The 
great public will be protected, for the good books will 
live, and the bad ones will surely die — and the death will 
be a natural one. There were millions of houses in the 
ancient world, but only one Parthenon. Italy has had 
millions of buildings, but the Pantheon, St. Mark's, 
and St. Peter's still stand, as they will stand for some 
ages longer. We may get our 5,000 or our 10,000 books 
each year, but it will still remain true that not more 
than one really great book can be produced in a cen- 
tury or so. Europe waited several centuries to get her 
Dante, her Shakespeare, her Moliere, her Cervantes. 
Meanwhile, with the second great ones came whole 
regiments of lesser men, who had their brief reward, 
and then went each his silent way, book in hand, into 
the unknown beyond. 



A New Steamship Line.— The Belgian Steamship 
Company has made an arrangement with the Canadian 
government for the establishment of a fortnightly ser- 
vice of steamers between Antwerp and Canada. — Uh- 
land's Wochenschrift. 



What a Pennyworth of Gas Can Do. 

In a lecture recently delivered at the Royal Victoria 
Hall, London, says the Practical Engineer, Prof. Carl- 
ton J. Lambert stated that 37 cubic feet of gas, which 
is valued at one penny (two cents), and weighs about 
\\i pounds, can generate about 1 pound of water when 
burned, and about 19 cubic feet of carbonic acid. It 
can heat 30 gallons of water from 50° to 110° for a bath, 
or it can boil 8 gallons of water in good kettles, and 
make tea for 64 persons. It can work a 1 horse power 
gas engine for one hour, or lift a weight of 88 tons 10 
feet high, doing the work of six men for one hour. It 
can melt 10 pounds of iron, and make a casting in 20 
minutes, which ordinarily would require two hours 
and 30 pounds of coke. It can braze a metal joint in 
two minutes, which would require 20 minutes in a 
forge. If burned in a 6 inch flue for ventilation pur- 
poses, it can induce 80,000 cubic feet of pure air. It 
can give you a brilliant light (Welsbach incandescent) 
of 50 candle power for nine hours. It can, in a good 
radiating stove, comfortably warm a room 16 feet 
square for an hour. It can easily cook a dinner for 
eight persons. 



) 1897 SCIENTIFIC AMERICAN, INC. 



20 



gftimtilk %mmau. 



[January, 9, 1897. 



AN AUTOMATIC FEED HAND DRILL. 
In the tool shown in the illustration the feeding of 
the drill spindle is automatically regulated, according 
to the nature of the metal being operated on, and a 
universal adjustment of the drilling tool is obtained. 
The improvement has been patented by James Mc- 
Sweeney, and is being introduced by the E. D. Jones 
& Sons Company, Of Pittsfleld, Mass. Fig. 1 represents 
the tool complete and Pigs. 2, 3 and 4 are transverse 




attention to making drawings plain and to teach- 
ing the men to read them. Shading of parts and in- 
creasing the pictorial effect in general, so as to make 
one piece stand away from another, would seem to be 
a good thing, and in this respect some of the older 
forms of shop drawings might well be taken as exam- 
ples worth following. To-day many of these out of 
date drawings are considered as having been wasteful 
of drawing office time, and uselessly elaborate, and 
yet they have good points. They told their story in a 
way quite foreign to the modern blue print. 



McSWEENEY'S HAND DBILL. 

sectional and side views. It is fastened to a table or 
other support by a suitable clamp, and has a threaded 
post engaging with its upper reduced end a collar form- 
ing part of a head having a second collar extending at 
right angles to receive a supporting rod, both the head 
and the rod being conveniently adjustable. On the 
outer end of the rod is a transverse bolt provided with 
a collar fitting into a recess of a casing, the bolt also 
having a lug engaging another recess preventing the 
casing from turning on the bolt, but permitting the 
latter with the casing to turn in the rod on slackening 
a nut. The casing has a bearing for a spindle having 
a drill socket at its lower end and handle at its upper 
end, the spindle being provided with a worm thread in 
mesh with a worm wheel turning loosely on the bolt 
within the casing, as indicated in Fig. 2. The inner 
and outer faces of the worm wheel abut against 
washers of fibrous wood or leather, which may be 
screwed up with more or less force to retard the turn- 
ing of the worm wheel and insure a faster or slower 
turning of the tool-carrying spindle, which slides 
loosely in its bearing except as engaged by the worm 
wheel, the spindle turning it or rolling off on it, accord- 
ing to the resistance against the drill held in the socket 
or the retarding power of the worm wheel, owing to 
the action of the washers against its faces. The handle 
of the spindle is fitted with a casing, in which are ad- 
justing devices, which may be arranged so that the 
operator, by turn- 
ing the crank arm 
in one direction, 
can give a forward 
or a backward 
turning motion to 
the spindle, or by 
a forward move- 
ment of the crank 
arm will turn the 
spindle in one di- 
rection and by a 
rearward move- 
ment turn it in 
the opposite direc- 
tion. 

Shop Drawings. 

It may appear 
as a curious fact, 
says C a s s i e r ' s 
Magazine, that 
many men who 
have had years of 
experience in 
shops, and who 
are good work- 
men, seem to be 
afraid of draw- 
ings. While work- 
ing to them with 
accuracy, and fin- 
ishing their jobs 
satisfacto rily, 
they never seem 

quite at rest in regard to the meaning of their draw- 
ings, and frequently remark : "If I had another job 
of tire same kind to do I could get through it in much 
less time." This means, practically, that if they had 
a model before them instead of a drawing they could 
turn out their work more easily. It raises the ques- 
tion, too, whether it would not pay to give more 



Increased Use of Homing Pigeons. 
The use of homing pigeons as messengers is said to 
have received considerable attention at the United 
States Naval Academy, at Annapolis, and, according to 
the New York Times, the government has recently es- 
tablished messenger pigeon stations at all the princi- 
pal navy yards on the Atlantic and Pacific coasts, which 
have been organized as the result of satisfactory ex- 
periments made at the Naval Academy. Many news- 
papers use pigeons as messengers with decided advan- 
tage for the transmission of news, and so some of the re- 
cent election returns were brought in by carriers. Im- 
provements in method and apparatus follow the new 
uses of the birds. The old way of attaching a quill with 
the message to the tail feather of the homer has been 
improved recently by an invention of Prof. Henri 
Marion, of the Naval Academy, a small water tight 
aluminum message holder, weighing less than eight 
grains, which can be fastened to the pigeon in an in- 
stant. 

«<«)»» 

A TRACTION ENGINE BOILER EXPLOSION. 

It is not often that one sees a more graphic picture 
of the rending effects of a boiler explosion than that 
shown in the accompanying cut. The excellent photo- 
graph of the remains of the traction engine — which 
latter, we are told, bore the name of Minnesota Chief — 
was taken by Mr. W. C. Gibbon, of Scotland, South 
Dakota, to whom also we are indebted for the particu- 
lars. The Minnesota Chief, which was a common farm 
traction engine, fell a victim to a foe which has laid 
low many a good traction engine before it — low water 
in the boiler. It seems that at the time of the accident 
the engine, which was on its way from one farm to 
another, became " stalled" in passing through a ravine. 
Presumably the engineer and fireman in charge tried 
to push their way through with the aid of an extra 
steam pressure, for, in response to the warning of a cer- 
tain "mechanic and engineer" who " came to their aid 
and told them they would blow her up," the engineer 
" got on top of the boiler to open the safety valve." It 
was just at this critical moment that the boiler ex- 
ploded, with the result that the engineer and fireman 
were blown to distances of 65 aria 1 55 feet and instantly 
killed, the third party being blown to a distance of 30 
feet and so badly scalded that he died three days later. 
The cylinder and steamchest were thrown 150 feet away, 
and will be noticed lying in the background of the pic- 



AN IMPROVED WR£NCH. 

The illustration represents a wrench adapted for con- 
venient adjustment with one hand, the movable jaw 
being quickly and firmly locked to the shank of the 
wrench at any desired point. The improvement has 
been patented by Lewis L. Hall, of Bourne, Oregon. 
Fig. 1 represents the tool complete, with a portion of 
the sleeve integral with the sliding jaw broken out, to 
show the engagement of a locking link with teeth on 
the under side of the shank, which is shown also in 
Fig. 2. The locking link has a rocking movement 
around the shank of the wrench, in suitable slots in a 




HALL'S WRENCH. 

sleeve of the sliding jaw, and between the back of the 
shank and the sleeve is an adjusting bar, by the for- 
ward movement of which the locking link is given its 
locking position. The adjusting bar is moved by a 
lever pivoted near the rear end of the sleeve, and when 
the lever is carried upward, as shown in dotted lines, 
the sleeve and its connected jaw slide freely up and 
down the shank, but when the lever is parallel with the 
shank, as shown in full lines, the sleeve and jaw are 
firmly locked to the shank of the' wrench. 



The Most Expensive Product In tbe World. 

As a matter of curiosity, says Consul Morris, of Ghent, 
November 12, 1896, I forward the following translation 
of a statement recently published in European news- 
papers showing the article which, it is claimed, sells at 
the highest price in the world : 

What is the most expensive product of the world, 
inquires Mr. Wilfrid Fonvielle ? He answers, It is char- 
coal thread (filament de charbon), which is employed 
for incandescent lamps. It is, for the most part, manu- 
factured at Paris and comes from the hands of an artist 
who desires his name to remain unknown in order to 
better protect the secret of manufacture. It is by the 
gramme (15J£ grains) that this product is sold at whole- 
sale. In reducing its price to the basis of pounds, it is 
easily found that the filaments for lamps of 20 candles 
are worth $8,000 per pound, and that for lamps of 30 
candles they are worth $12,000 per pound. The former 
have a diameter of twenty thousandths of 1 millimeter 
(1 millimeter = 0'0394 inch) and the latter four and one- 
half thousandths 
of a millimeter. 
The filaments for 
lamps of 3 candles 
are so light that 
it would require 
nearly 1,500,000 of 
them to weigh a 
pound. As the 
length of each of 
them is 10 centi- 
meters (3-937 
inches), their total 
length would be 
187 miles. 




A TRACTION ENGINE BOILER EXPLOSION. 

ture ; moreover, portions of the wreck were found fully 
a quarter of a mile distant. The driving wheels were 
wrenched off, the firebox blew out, nearly the whole of 
the cylindrical boiler shell stripped off, and altogether 
a more complete wreck was made than we remember to 
have seen in any previous locomotive or traction engine 
explosion. 



A PROFESSION- 
AL gardener says 
that red spiders 
on plants are al- 
ways a sign that 
the atmosphere is 
too dry, and to get 
rid of them the 
plants must be 
showered every 
day with water. 
The scales, how- 
ever, that are 
found on many 
hard wood plants 
should be taken 
off with the finger 
nails, after which 
the plants should 
be sprayed with a kerosene emulsion, which is made by 
dissolving two ounces of any good, hard soap in half 
a pint of boiling water, and adding to it a pint of 
kerosene, a little at a time and stirring continually. 
When you have a smooth emulsion, add two gallons 
and a half of warm water and mix well. — N. E. Lumber- 
man. 
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WATER WHEEL REGULATION. 
The Tuolumne County Electric Power and Light 
Company has recently installed a three phase transmis- 
sion plant in Sonora, Cal., which contains several inter- 
esting features not found elsewhere. The apparatus 
used is of the General Electric triphase type, and in ad- 
dition to lighting the towns of Sonora and Columbia, 
the company is furnishing power to the Rawhide mine. 
It is in this mine that a 150 h. p. induction motor has 
been installed for operating the main hoist. The speed 
of the motor is controlled by means of a special regula- 
tor resembling in outward appearance the latest type 
of General Electric street railway controller, and con- 
sisting of commutating devices by means of which the 
direction of the motor is controlled and of suitable con- 
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Fig. 2- OUTLINE DRAWING OF THE LIGHTHIFE WATER 
WHEEL GOVERNOR. 



tacts for cutting equal resistances simultaneously into 
the three leads of the motor. 

The generating station is operated by a 48 inch 
Pelton water wheel running under a head of over 900 
feet, and as the keynote of success in the operation of 
this plant rested in securing the very close regulation 
of the water wheels, it was determined to depart from 
the usual types of water wheel governors to satisfy the 
demands. Accordingly, Mr. J. A. jghthipe, chief 
engineer of the Pacific Coast office of the General Elec- 
tric Company, designed the electric governor illus- 
trated herewith, to meet the exigencies of the case. 
This governor, which is the first one built, has now 
been in operation for several months with such success 
that steps are being taken for its installation in other 
plants where trouble is being experienced in the 
governing of water wheels operating under high head. 
In principle, the Lighthipe governor consists essen- 
tially of a series motor with 
a double wound field; that ^mm 
is, a field containing two 
independent windings, 
each connected in series 
with the armature in such 
a way that while the direc- 
tion flow in the armature is 
always one way, the polar- 
ity of the field is changed 
according to which of the 
two field windings is used. 
To the armature shaft is 
direct connected a screw 
carrying a traveling nut 
which moves backward or 
forward according to the 
direction of armature ro- 
tation, and by the nut is 
operated a rod which in 
turn controls a crank 
operating the hood or 
other means of regulating 
the water supply. From 
the main shaft of the water 
wheel is driven a centri- 
fugal governor by belting, 
and this governor actuates 
the motor circuit through 
one or the other of the field 
windings. 

The troubles heretofore 
experienced in the govern- 
ing of water wheels have 
been due to the slowness 
of the pawl method of 
actuation and to the fact 
that "seesawing" is caused 
by the faction of the gov- 
ernor in continuing to 
deflect the nozzle to a 
greater extent than that 
necessary to reduce the 
power of the wheel to the 
desired point. The nozzle, 

therefore, goes over the center as it were, resulting in 
the speed of the wheel falling below normal, which the 
governor attempts to correct, and, indoingso, pulls the 
nozzle back over the center again, giving excess speed. 
The process is again repeated a.nd the "seesawing" is 
under full sway, to the utter defeat of satisfactory oper- 
ation. 



The means by which the Lighthipe governor obviates 
these two troubles will be understood by reference to 
the accompanying illustrations, from which it will be 
seen that the fanlike disk operated by the crank at- 
tached to the traveling nut on the extension of the 
armature shaft controls the elevation of a lever that is 
parallel with and secondary to the governor lever. 
This disk constitutes a cam of varying radii, as shown 
in exaggerated form in Fig. 2, and is so adjusted that as 
soon as the circuit of the pilot motor is closed by the 
governor lever the movement of the cam by the travel- 
ing nut raises or lowers the governor lever in such a 
way as to break the contact before the water wheel has 
been brought to the desired speed, thus compensating for 
the inertia of the moving masses and endowing the gov- 
ernor with amechanical perception of far greater 
sensitiveness than that heretofore attained. 

The diagram appended hereto as Fig. 2 will 
make clearer the electrical connections and 
operation of the governor : 

A A are the mains from the exciter or other 
source of direct current supply. 

R is a lamp resistance to reduce the current 
rush on closing the circuit. 

F and F are the field coils wound in oppo- 
sition, and constitute the device for securing 
reversal with only two contact points. 

L is the lever operated by the centrifugal 
governor. 

C and C are the contact points lying within 
the pole pieces of the blowout magnet, B O, 
which was added to break the destructiveness 
of the arc at the contact points. 
B is the brake solenoid in series with the motor cir- 
cuit and arrests the momentum of the armature by 
bringing it to an instantaneous stop upon breaking 
the motor circuit. 

The governor is exceedingly sensitive and may be ad- 
justed to any desired degree of sensitiveness by adjust- 
ing either the contact points, C C, or the link forming 
the fulcrum between the governor lever and the cam 
lever, shown in Fig. 1. The contact tips may be ad- 
justed to within T : j of an inch of contact, so that the 
slightest change of speed will throw the motor into 
action one way or the other. The ingenious mechanism 
accomplishes a closeness of regulation heretofore unat- 
tained ; and while designed primarily for the control of 
water wheels driving electric generators, it may be 
used with equal satisfaction in any class of work, as the 
governor can be operated from a simple battery circuit, 
as well as from an exciter or an incandescent lighting 



AN IMPROVED PITMAN. 
A pitman of simple and durable construction, with 
which all wear and lost motion may be readily taken 
up, insuring at all times a proper transmission of the 
motive power, is represented in the accompanying 
illustration and has been patented by John S. Nichols, 
of Storm Lake, Iowa. The pitman head has a longi- 
tudinal slot in which is a pitman box preferably made 
in two sections, engaging the crank pin on the crank 





NICHOLS' IMPROVED PITMAN. 

disk, and the box sections are held in place trans- 
versely by longitudinal keyways. The outer end of the 
outer box section, as shown in the small sectional view, 
is engaged by a screw to prevent longitudinal move- 
ment, the screw screwing in a nut sliding in the slot 
and being prevented from turning in the head by its 
sides fitting against the sides of the slot. The screw 
also passes through a washer against which abuts the 
outer face of the nut, the washer abutting against a 
strap extending around the head and secured thereto 
by a bolt. The square head of the screw passes loosely 
through this strap, but is engaged by an outer strap 
also secured in place by a bolt, and the latter strap 
must be removed when it is desired to turn the screw 
to take up the wear of the box sections. The inventor 
has also devised an improved construction according to 
which the pitman blocks may be held in a light and 
solid malleable iron frame, and a crank disk and pit- 
man thus connected are de- 
signed to run noiselessly 
and without any lost 
motion. 



Fig. l.-THE LIGHTHIPE WATER WHEEL GOVERNOR 



service. We are indebted to the Journal of Electricity 
for the cut and particulars. 



Electric power for drawbridges is to be adopted for 
all the bridges over the Chicago River, at Chicago, 111., 
replacing the steam plants now required for each 
bridge. 



Manufacture of Woad. 

The use of woad as a 
source of indigo is now very 
limited, says Nature, and 
most people probably im- 
agine that it died out a 
thousand years ago or 
more. Woad appears, how- 
ever, to be employed yet 
by so m e old-fashioned 
Yorkshire dyers, who use 
it in conjunction with or- 
dinary indigo, in the so- 
called "woad vat." Francis 
Darwin and K. Meldola 
have recently visited an 
English woad mill where 
a primitive method of 
manufacture is yet con- 
ducted. At Parson Drove, 
near Wisbech, the leaves 
of the plant (Isatis tinc- 
toria) are wrenched off at 
the base by the pickers, 
the root being left undis- 
turbed so as to permit Iftie 
growth of a second crop. 
The first process consists 
in crushing the leaves to a 
pulp under three hollow 
wooden rollers, round the 
circumference o f which 
about two dozen iron cross 
bars are arranged to serve 
as effective crushing edges. 
The resulting pulpy mass 
is kneaded by hand into 
balls which are then placed 
on wooden trays to dry in 
open sheds. When dry 
they are again ground up under the rollers, and the 
crushed material is allowed to ferment after sprinkling 
with water. This final stage completed, the woad is 
ready for market. The object of first drying the pulp 
and then wetting it again before fermentation is not 
obvious, but the fermentation itself is probably a 
zymolytic decomposition of glucosides. 
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A EAILWAY THEOUGH THE SEA. 
(Continued from first page.) 
son. On the car are two 30 horse power motors of the 
G. E. 800 type, which have been supplied by the Brit- 
ish Thomson-Houston Company. The motors are 
placed vertically over two of the main legs, the arma- 
ture being connected through bevel gearing to a ver- 
tical shaft, which at the bottom is geared through 
bevel wheels and single reduction gearing on to the 
axles of the wheels. A reference to plan and section of 
the gearing arrangements will make the working clear. 
The controlling devices which are placed on the main 
deck are very similar to what one finds on a modern 
tramcar, a G. E. controller being fixed at each end of 
the deck ; the brakes are operated by rods passing 
down the two unoccupied legs. The generating ma- 
chinery is erected at the Rottingdean end of the line, 
the plant being located on a specially constructed iron 
pier, which serves also as a landing stage ; piers have 
been, of course, rendered necessary at each end of the 
line. The plant consists of a General Electric Com- 
pany four-pole railway generator, direct coupled to a 
high speed double acting engine, made by Messrs. W. 
Sisson & Company, of Gloucester. 

The engines have cylinders 1% inches and 13J£ inches 
by 7 inches stroke, and are designed to give a maximum 
speed of 550 revolutions, developing 110 B. H. P. as a 
maximum ; but it has been found that ample current 
is developed when the engine is running at 525 revo- 
lutions. 

The engine is supplied with steam at about 120 
pounds, through a reducing valve from a marine return 
tube boiler, W. P. 150 pounds. The object of this ar- 
rangement is to allow for the large fluctuation of work, 
and to permit the boiler to act as a reservoir by means 
of increase of pressure, and at the same time a heavy 
draught of steam occurring through sudden and large 
increase of load is less likely to cause priming. 

In the engine house is a switchboard on which an 
automatic circuit breaker and the usual measuring in- 
struments are arranged. An electric 'current of 500 
volts pressure is delivered direct into the overhead 
wire, which is suspended partly on steel and partly on 
wooden posts. At low tide the return is by the rails, 
and at high water the sea is used, which calls, however, 
for no special bonding. 

We believe the total cost of the line is about $150,000, 
this sum, however, including the construction of the 
two piers. Mr. St. George Moore has been the con- 
sulting engineer in the undertaking. The severe gales 
in the early part of December resulted in the complete 
wreck of the car, the destruction of one of the jetties, 
and great injury to the track. The damage inflicted 
by the storm amounted to more than $20,000. The 
railway had only been opened a week. For our en- 
graving we are indebted to the Illustrated London 
News, and to Electrical Review for the particulars. 



Chicago main Drainage Canal. 

The Chicago Main Drainage Canal, which is now 
nearing completion, will always be celebrated for the 
vast amount of machinery for excavation which has 
been designed and successfully operated during its con- 
struction. American ingenuity has never shown it- 
self to better advantage. We have from time to time 
given some details of this important work, and we will 
merely recapitulate a few of the leading facts : The 
canal is being built for the purpose of carrying the 
sewage of Chicago into the Mississippi River. It is de- 
signed so that the waters of Lake Michigan will flow 
through it at the rate of ten thousand cubic feet per 
second, and it is expected that the sewage will be so 
diluted that no possible harm can occur to the towns 
by which it will flow. It will be twenty-eight miles 
long, and where it passes through alluvial ground it 
will be two hundred and two feet wide at the bottom. 
The material to be taken out is of a widely varying 
character, ranging from a soft mud, so soft that it 
can (be taken out by pumps, to a mixture of sand, 
gravel, clay and bowlders which is cemented so firmly 
as in some cases to require blasting. Much of the ex- 
cavation, also, is through solid rock. The estimated 
quantities to be removed are 4,500,000 cubic yards of 
wet soil, 23,000,000 cubic yards of alluvial and hard 
soil, and 12,000,000 cubic yards of solid rock, making a 
total of 39,500,000 cubic yards of excavation. 

The excavation of the soil has been carried out al- 
most entirely by the use of steam shovels, the material 
being carried to the dumping ground by some form of 
inclined plane or by continuous belts or conveyors. 
When the material had to be carried farther than 1,000 
feet the locomotive was found to be more economical 
than the stationary engine. After the rock had been 
blasted, it was taken out by stationary cable inclines, 
by traveling cable ways, or by cantilever hoists. The 
traveling cable ways, of which there were nineteen in 
all, consisted of two wooden towers running on trucks 
upon the banks, the space between the towers being 
about 700 feet. Buckets were lifted to the main cable, 
drawn along and dumped at the sides. The main 
cable was 2^ inches in diameter and the buckets were 
capable of holding about 2 cubic yards of rock. The 
cantilever crane consists of two connected cantilevers 



carried on a tower which is arranged to travel upon a 
track at the side of the canal. The trusses are inclined 
at 12J£°, one arm of the crane projecting over the cut- 
ting while the other extends upward over the dumps. 
The buckets can carry 1% cubic yards, and they are 
suspended from a car which runs along the crane, and 
is worked by a hoisting engine on the car. This ma- 
chine can handle about thirty buckets an hour or two 
hundred and twenty-five loads a day. Perhaps the 
most effective machines of all were the hydraulic 
dredges. These were provided with suction pipes 
which carried vertical telescopic joints and a revolving 
cutter, which loosened the material at the bottom of 
the pipe so that the pump could bring it up. The 
dredger is swung backward and forward by means of 
ropes attached to the bank. 

The excellence of the excavating machinery is shown 
by the fact that, of the vast total of nearly 40,000,000 
cubic yards, the earth is being taken out at a cost, in- 
cluding the contractor's profit, of 29 cents per yard, and 
the solid rock for 77 cents per yard. 

When the long talked of Nicaraguan Canal comes to 
be built, it will feel the benefit of the magnificent plant 
which has been designed for the Chicago canal. It is 
only in the possibility of handling huge earth and rock 
quantities quickly and at small cost that the great 
undertaking has any promise of being carried through. 



Explorations In Central Asia. 

The scientific expedition of M. Clementz, under the 
patronage of the Russian Imperial Geographical 
Society, left Urga, in Chinese territory, on May 24, 
1895, to explore Mongolia. In June, 1896, they as- 
cended the Otkhon-Tengre, the highest peak of the 
Hangai range, up to 13,000 ft. or 14,000 ft. above sea 
level. 

Dr. Sven Heding, the Swedish explorer, left Kashgar 
on December 14, 1895, and made his way by Yarkand 
and Karghalik to Khotan. Starting from the latter 
town, he spent nearly five months in exploring the 
surrounding country, and discovered the ruins of two 
ancient towns. One of these, of vast size, contains 
some remains of monuments, the architectural style of 
which seems to indicate that they are of Indian origin. 
Then crossing the desert as far as the banks of the 
Kiria-Daria, the expedition fell in with a small 
nomadic tribe to the north of this river, so isolated 
from the rest of mankind that its members did not 
know whether Yakup Beg still existed or whether they 
belonged to China. Whole herds of wild camels were 
also met with, two or three of these animals falling 
victims to the rifles of the party. On reaching the 
extreme confines of the desert Dr. Sven Heding found 
a series of lakes and marshes, which in all probability 
covered the former bed of Lake Lob-Nor, though the 
formation of these lakes, as it would seem, only dates 
from nine years back. 

Captain Deasy, of the 16th Lancers, who set out from 
Kashmir in April last on an expedition to explore the 
sources of the Mekong and Irawadi, has returned to 
Leh, in Kashmir, owing to deficiency of means of trans- 
port. Captain Welby, of the 18th Hussars, and Lieu- 
tenant Malcolm, of the Argyll and Sutherland High- 
landers, who started at the same time, have, it is re- 
ported, arrived at Lan-chau. 



How Much Water Should we Drink. 

According to Prof. Allen, says The Medical Times, 
we should drink from one-third to two-fifths as many 
ounces as we weigh in pounds. Therefore, for a man 
weighing 168 pounds, there would be required fifty -six 
to sixty-four ounces daily, or from one and one-half to 
four pints. This The Journal of Hygiene regards as 
a very indefinite answer. The amount of water re- 
quired depends on the season of the year, the amount 
of work done, and the kind of food eaten. In hot 
weather we require more than in cold, because of the 
greater loss through the skin, though this is in part 
made up by the lesser amount passed away through the 
kidneys. If a man labors very hard, he requires more 
than if his labor is light. A man working in a foundry, 
where the temperature is high and the perspiration 
profuse, not infrequently drinks three or four gallons 
daiiy. if the food is stimulating and salty, more water 
is required than if it is bland. Vegetarians and those 
who use much fruit require less water than those who 
eat salt fish and pork, and often get along on none 
except what is in their food. In most cases our in- 
stincts tell us how much water to drink far better than 
any hard or fixed rule. For ages they have been ac- 
quiring a knowledge of how much to drink, and 
transmitting that knowledge to descendants, and if we 
follow them we shall not go far out of the way. It is of 
more use to us to know that pure water is essential, 
and that impure water is one of the most dangerous of 
drinks, than to know how much of it is required daily. 
If one lives in a region where the water is bad, it should 
be boiled and put away in bottles well corked in an ice 
chest, and in addition, one should eat all the fruit one 
can, if fruit agrees. Fruits contain not only pure 
water, but salts which are needed to carry on health- 
fully the functions of life. 



Alfred Nobel. 

The scientific world in general and the engineering 
world in particular has lost a conspicuous member in 
the death of Mr. Alfred Nobel, the distinguished 
Swedish engineer, which occurred recently at San 
Remo, Italy. It would be difficult to find anything 
which has done more for the world of civil engineer- 
ing, especially as it is concerned with large and heavy 
earthworks, than the great variety of explosives which 
owe their existence directly or indirectly to the genius 
of Mr. Nobel. In the year 1847 Sobrero discovered 
that by acting upon glycerine with a mixture of nitric 
and sulphuric acids a highly explosive substance was 
formed. Nobel was the first to make use of this liquid 
in its original state ; but it was extremely dangerous in 
operation, and very soon fell into disuse. After care- 
ful experiment, the author of this sketch, in 1864, 
patented an explosive, which is known by the name of 
dynamite, and in this substance he rendered nitro- 
glycerine safe for transportation as well as for blasting. 

His patent says : " The invention relates to the use of 
nitro-glycerine in an altered condition, which renders 
it far more practical and safe for use. The altered 
condition is effected by causing it to be absorbed in 
porous, unexplosive substances, such as charcoal, silica, 
paper, or similar materials, whereby it is converted into 
a powder which I call dynamite, or Nobel's safety 
powder. By the absorption of the nitro-glycerine in 
some porous substance it acquires the property of being 
in a high degree insensible to shocks, and it can also 
be burned over a fire without exploding." 

The substance commonly used for absorbing the 
nitro-glycerine is an infusorial earth. Mr. Nobel 
erected very extensive works at Ardeer, in Scotland, 
which for many years were the chief source of supply 
for the new explosive. 

Following upon the invention of dynamite came the 
gelatine explosives, in which a soluble form of gun- 
cotton or nitro-cellulose is dissolved in nitro-glycerine. 
The first patent for this kind of explosive, which was 
known as blasting gelatine, was taken out by Nobel in 
1875. This explosive was stronger than dynamite in 
the relation of 1*4 to 1. Nobel subsequently took out 
patents for various mixtures of blasting gelatine with 
wood pulp, nitrate of potash, etc., which are known as 
gelignite, gelatine dynamite, etc., and these later com- 
pounds have almost entirely taken the place of dyna- 
mite for general blasting operations. 

It is estimated that there are considerably over one 
hundred different kinds of dynamite to-day whose 
base is derived from nitro-glycerine, and all of these are 
derived from Mr. Nobel's original dynamite, or from 
blasting gelatine. 

Mr. Nobel next invented ballistite, first of the nitro- 
glycerine smokeless powders. This was composed of a 
mixture of the soluble and insoluble forms of nitro- 
cellulose, together with nitro-glycerine, the composi- 
tion of this explosive being now given as one-half 
soluble nitro-cotton and one-half nitro-glycerine. 
Ballistite is of darkish brown color and usually is 
made in the form of small squares. It is used in Italy 
as the service powder, and it has a good reputation 
among the artillerists. 

Mr. Nobel was a prolific inventor, and he did not 
confine himself to the production of new explosives. 
Among other things, he experimented with aluminum 
as a material for boat building. The industry which 
grew out of this invention has assumed exceedingly 
large proportions, and the factories of the Nobel Com- 
pany, at Ardeer and at Polmont, are spoken of as be- 
ing the largest in the world, a great variety of explo- 
sives, such as dynamites, blasting explosives, and both 
ballistite and cordite, being extensively manufactured. 
The Nobel Company also own several factories on the 
Continent of Europe. 



Death of R. W. Fenwlck. 

Mr. R. W. Fenwick was stricken with apoplexy in a 
Washington, D. C, street car on December 28, dying 
immediately. Mr. Fenwick, when sixteen years of age, 
began the study of mechanical drawing and engineer- 
ing with William P. Elliott, the architect of the Patent 
Office. He studied the patent business in the offices of 
Munn & Company, and eventually became the man- 
ager of the Washington branch. In 1861 he started a 
patent law and soliciting business of his own. He was 
associated with Judges Lawrence and Mason. In his 
long practice Mr. Fenwick had charge of many import- 
ant cases and he was an acknowledged authority upon 
the history of patent laws. When the centennial of 
the American patent system was celebrated, he was 
chairman of the committee of arrangements. He also 
held important civic offices. 



Capt. .TI nil a n Retired. 

Capt. Alfred T. Mahan, U.S.N., who is known as 
one of the foremost writers of the world on naval top- 
ics, has been placed on the retired list of the navy at 
his own request, under the law permitting retirements 
after forty years' service. Capt. Mahan desires to 
devote his entire time to the literary work in which he 
has been so successful, 
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A much Needed Invention, 

To the Editor of the Scientific American : 

"There is no great loss without some small gain." 
Panics like that which the American people have re- 
cently passed through teach them the wisdom of 
economy. In fact, the poor and middle classes of this 
country are just beginning to practice the economy 
which is so prevalent in Europe. 

One of the directions in which great economy might 
be brought about is that of tobacco smoking. We are 
a smoking people and spend millions of dollars annually 
in the satisfying of this appetite. The satisfaction ob- 
tained from cigar smoke might be obtained from pipe 
smoke for about one-tenth of the cost, and every old 
smoker knows that there is more " solid comfort " in a 
pipe. 

Persons desirous of giving up the cigarette habit find 
it much easier to give it up for a pipe than for 
cigars. The one great obstacle in bringing about this 
vast economy and reform in smoking lies in the fact 
that few persons can smoke a pipe with comfort on ac- 
count of its irritating or "burning" effect upon the 
tongue. If some one could invent a pipe which would 
prevent this, and which could be easily cleaned, he 
would secure for himself an independent fortune and 
for the smokers of the world a legacy worth untold 
millions. An Old Smoker. 



Nickel Steel. 

BY H. K, LANDIS, AM. INST. MO. E. 

Although it was but a decade ago that this formid- 
able alloy actually entered into competition with other 
high resistance metals, its existence was known in the 
latter part of the eighteenth century. In 1792 Chris- 
toph Gertanner said that " iron combines easily with 
nickel ; " Faraday produced a nickel-iron alloy in 1820 ; 
Berthier, Fairbairn, and others also studied this inter- 
esting alloy. The first industrial application, how- 
ever, was made by Wolf, a record of whose work will 
be found in the annals of Liebig of 1832. He produced 
from nickel-iron alloys beautifully embossed articles 
which are said to have been of superior excellence. In 
1853 the attempt was made in the United States to 
make the nickel-iron alloys directly in a blast furnace, 
but the effort was not commercially successful, for the 
reason that the product had no constant composition, 
and that there was no commercial demand for it. It 
remained for the naval authorities at Washington to 
give the required impetus. Tests made both in Europe 
and this country demonstrated the toughening effect 
of nickel upon steel, and it was agreed that this alloy 
should be tried on the armor plates already contracted 
for, the government paying for the nickel consumed, 
and that the steel should contain 3 per cent of nickel. 
Commercial nickel steel contains 2 to 5 per cent of 
nickel. It was found that these heavy armor plates, 
destined to protect the sides and barbettes of our war 
vessels, were very superior to the ordinary steel plate, 
not only in the ballistic tests but also that they with- 
stood the strains in heating, forging, and tempering 
very much better. Thousands of tons of nickel steel 
have been employed for this purpose alone, forming a 
nucleus about which the alloy has grown, until it 
emerged from the experimental stage as the " noblest 
Roman of them all," and to-day stands first among 
high specification steels. 

Iron has a strong affinity for nickel, and alloys with 
it in all proportions very readily. It seems, however, 
from tests given further on, that the maximum results 
are obtained with 8 or 16 per cent of nickel. The fol- 
lowing is the average composition of nickel steel as 
made in the United States : 

Carbon. 0"24r-0-28 per cent. 

Sulphur 0-02-0-03 " " 

Manganese 60-0-70 " 

Phosphorus 001-003" " 

Nickel 300-500 " " 

It will be seen that the above corresponds to what 
is called a ' ' mild steel," and yet the increase in strength 
due to nickel alone is probably 60 per cent of its 
strength without the addition of nickel, while the cost 
of the steel is but 1 to 1'5 cents per pound more, dis- 
regarding the small loss in manufacture. Most of the 
nickel steel is made in the furnaces of the Bethlehem 
Iron Company and the Carnegie Steel Company, where 
it is cast into ingots weighing from 50 to 100 tons, 
requiring the charge of two or three furnaces to fill 
the ingot mould. The " stock " from which the steel 
is made is metal of known purity, wash metal, some 
pig iron, pigs of ferromanganese, " scrap " from previ- 
ous " heats," crop ends from forgings, lathe and planer 
chips from the machine shop, and finally nickel. The 
latter is added after the charge is melted and a short 
time before casting, as the oxide or metallic nickel 
unites very readily with silicates in the slag, thus in- 
volving considerable loss. The method of adding 
nickel varies. The smaller losses occur with metallic 
nickel shot, which is used for alloys containing over 
5 per cent of nickel. The usual method is to use oxide 
of nickel mixed with charcoal and lime, made plastic 



with water, moulded into cubical bricks and dried 
thoroughly. When added to the bath of steel, now at 
a white heat, the carbon of the mixture reduces nickel 
oxide to metallic nickel, lime taking up any silica that 
may be in the adjacent charge, thus insuring an imme- 
diate alloy and at the same time preventing loss of 
nickel by the formation of silicate of lime. As one 
stands upon the furnace platform or floor, shielded 
from the intense heat (the metal is at about 3,000° Fah.) 
of the liquid steel by a crane girder column, and sees 
the incandescent metal rush through the " tap hole," 
down the " runner " to the " ladle," amid the bustle of 
workmen and the sharp puffs of traveling cranes, his 
mind naturally reverts to the days of Tubal Cain or to 
the German myth Mime, thence to the first manufac- 
ture of Damascan cementation steel, and following the 
series he sees in his mind's eye the white sides of those 
splendid American battleships, which are the crown- 
ing triumph of that development which has justly 
earned for our era the title of the "age of steel." The 
furnaces employed are of the open hearth type, and 
consist of an oblong, horizontal metal pan lined with 
refractory brick and clay, whose vertical sides are pro- 
vided with doors at the front and back, and "ports" 
at the ends, through which the combustible gases enter 
and take their exit after burning. An arched roof 
completes the structure, the capacity of which varies 
from 20 to 50 tons, being usually 40 tons. The method 
of manufacture does not differ much from that prac- 
ticed with other steels, except that a small variation in 
the content of nickel makes but a trifling variation in 
the properties of the steel. Carbon is the principal 
component to be gaged, the nickel and manganese 
being added in the required proportion as alloys. 
These are added just before tapping to prevent their 
going into the slag ; nevertheless the slag always has a 
green appearance, caused by the formation of silicate 
of nickel. 

Physical Properties. — Resistance to corrosion is its 
principal peculiarity. Numerous tests have been made, 
especially in sea water, which is very destructive to 
iron or steel, the results of which have demonstrated 
the fact that nickel steel when used alone would out- 
last the best of ordinary steels. This was proved by 
tests with propellers, torpedo netting, metal sheathing 
for vessel bottoms, etc. There seems some doubt, how- 
ever, as to its applicability to boilers, where its high 
elastic limit would permit much lighter construction. 
Some experiments indicate that nickel steel corrodes 
rapidly in pure water and in the presence of various 
boiler compounds, while on the other hand an English 
authority cites an experiment indicating a corrosion of 
but one-half to three-quarters that of ordinary steels. 
When the boiler is made entirely of nickel steel, thus 
preventing electrolytic action, there is no doubt but 
that it is the best material yet applied to that purpose. 
The fracture faces are more fibrous than in ordinary 
steel, though there is no appreciable difference in color 
or luster of the polished metal. 

Mechanical Properties. — Nickel steel is a noble metal, 
for while it has a remarkable resistance to applied 
stresses, yet it is almost as easily worked as soft steel, 
is not brittle while hot or cold, is not much affected by 
tempering or annealing as compared with carbon steel, 
and is remarkably homogeneous. We might first ask 
what effect nickel has on the properties of iron. This 
was shown in the results of experiments on nickel-iron 
alloys made at the Laboratory of Industrial Mechanics 
at Berlin and reported by that celebrated metallurgist 
Dr. Wedding. These alloys contained no carbon and 
but small percentages of several impurities — not over 
2 per cent total. The results were, therefore, practic- 
ally for pure nickel-iron alloys, and they showed that 
the maximum tension results were obtained with an 
8 per cent nickel alloy, while the compressive and 
shearing strength had its greatest development with 
the 16 per cent alloy. The effect of nickel on iron was 
therefore to raise its tensile strength from 52,500 to 
80,200 pounds per square inch; its elastic compressive 
strength from 29,440 to 186,748, and its shearing resist- 
ance from 42,242 to 102,410 pounds per square inch. 
This effect is not obliterated by the presence of carbon, 
as is seen in the deductions arrived at by Cholat and 
Harmet : 

1. Ferro-nickel alloys : 2'5 per cent nickel, 0'1 per 
cent to TO per cent carbon. — The elastic limit and ulti- 
mate strength are raised and contraction decreased as 
the proportion of carbon increased. Tempering devel- 
ops these properties uniformly. 

2. Ferro nickel alloys: 15 per cent nickel, 0'1 to 1"0 
per cent carbon. — In the annealed specimens, strength 
and elasticity increased rapidly with the carbon con- 
tent up to 3 per cent carbon, where the tensile strength 
was 213,400 pounds per square inch. Tempering in oil 
raised the elastic limit of this last steel to 166,400 and 
its breaking strength to 277,400 pounds per square 
inch. The minimum contraction corresponded very 
nearly to the highest elastic limit. Prolonged anneal- 
ing slightly improved on the annealed specimen. 

3. Ferro-nickel alloys : 25 per cent nickel, 0'1 per 
cent to 1 '0 per cent carbon. — An interesting variation 
is here noted, for contraction and elongation rise with 
the carbgu content, the tensile strength remains high, 



and the metal is not brittle. It seems that the high 
percentage of nickel held the carbon in a condition 
which could not be modified by tempering. 

This latter property is very useful, as internal strains 
incident upon manufacture can be relieved by anneal- 
ing without sensibly reducing the resisting qualities of 
the steel ; in fact, such annealing tends greatly to 
toughen the material and increases its ability to resist 
shock or vibration to a remarkable degree. Where a 
low carbon (0 20 per cent C) steel will withstand 300,000 
double stresses on an alternate stress machine, a high 
carbon (0'50 per cent C) will break at probably 400,000 
and nickel steel at from 1,500,000 to 2,000,000 such 
double stresses, each stress being two-thirds of its ulti- 
mate strength, or very near its elastic limit. It is very 
common for tempered nickel steel to have a tensile 
strength of 200,000 pounds per square inch without 
being brittle. If we compare this with the 60,000 
pounds for low carbon steel, we see that there is still 
plenty of room at the top, for most of the steel used 
to-day is low in carbon. Commander Eaton, U.S.N., 
says that our government first bought nickel to use in 
steel in 1890, that the first nickel steel plate was tested 
in 1893, in July, from which date all armor for United 
States vessels was made of nickel steel. As the armor 
plate industry has probably achieved the best results 
in nickel steel, the following tests made on plates 
exhibited at the Chicago Exposition by the Bethlehem 
Iron Company are presented. The analysis of this 
steel corresponds very closely to the average composi- 
tion already given, except that the nickel content is 
3 25 per cent. 

MECHANICAL TESTS OF NICKEL STEEL ARMOR PLATES. 



Elastic Limit. 

Pounds per square 

inch. 


Ultimate Strength. 

Pounds per square 

inch. 


Elongation. 
Per cent. 


Contraction. 
Per cent. 


86,000 


142,000 


11-50 


45-0 


72,000 


117,200 


14-25 


450 


96.800 


120,000 


13-75 


620 


78,800 


110,000 


1625 


58-5 


64,000 


117,600 


1700 


45-9 


65,000 


118,900 


16 66 


42-2 


74,000 


142,800 


1300 


282 


7*,000 


143,200 


12 32 


27-6 


51,000 


91,600 


22-75 


53-2 


51,000 


91,200 


21-62 


53 4 


53,000 


85,300 


2I30 


49-5 


48,000 


86,000 


21-25 


474 




276,000 


2-75 


40 




246,600 


425 


60 



When these results are compared with those of high 
carbon steel having a strength of 90,000 pounds per 
square inch, we can understand why simple steel plates 
break while nickel steel resists the ballistic tests. Low 
percentages of nickel do not interfere in the least with 
the ordinary processes of Harveyizing, tempering, forg- 
ing or reforging, machining, or rolling, and give to the 
plates all the qualities of high carbon steel without its 
brittleness. 

Outside of the application of this metal by the United 
States navy to armor, angles, rods, thin plates, engine 
shafting, hull plates, an experimental gun, the barrels 
of small arms, torpedo netting, etc., may be mentioned 
its application to bicycle frames and handle bars, steam 
boilers, and difficult steel castings. In fact, wherever a 
tough metal of high resistance and low corrodibility is 
wanted, this alloy is applicable. Its excellent mechan- 
ical qualities permit the weight of the parts to be 
reduced, leading to its application to motor carriages, 
flying machines, and suspension bridges, while its high 
resilience allows it to be used to advantage in car links, 
axles, crank pins, bridge pins, bicycle spokes, etc. We 
may look forward with a considerable degree of cer- 
tainty to the extended use of this material in a wide 
variety of mechanical construction in the near future. 
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Swig* Exposition of 1896. 

Consul Ridgely, of Geneva, reports, October 27, 1896 : 
"The Swiss National Exposition, which was held at 
Geneva from May 1 to October 18 inclusive of last year, 
was conducted at a great financial loss. The confedera- 
tion subscribed 1,000,000 francs and the city and can- 
ton of Geneva provided a guarantee fund of 500,000 
francs. In addition, the exposition company issued 
500,000 francs in stock, which was subscribed to by 
various patriotic citizens. All this has been swallowed 
up, and there is still an estimated deficit of from 100,000 
to 300,000 francs, which is to be covered by the profits 
of a national lottery, to be drawn the last part of No- 
vember. The financial failure of the exposition was 
due entirely to the spring, summer, and autumn of 
unprecedented bad weather. The exposition was in- 
augurated in a storm of wind and rain on May 1, and 
was closed on October 18, attended by the same unfav- 
oring elements. During the entire season, there were 
only a few days of good weather, and the whole country 
became in consequence more or less dispirited. Thus 
it happened that Switzerland's greatest national indus- 
trial enterprise was a signal financial failure. In all 
other particulars, however, the exposition was a 
splendid success. The displays were thoroughly re- 
presentative of the mechanical industry, as well as of 
the agriculture and art of the country, and were made 
on a scale of lavishness that would have done credit 
to a much larger and richer nation." 
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A School of Military Ballooning;. 

The School of Military Ballooning, under the charge 
of officers of the Royal Engineers at Aldershot, Eng., 
has done much to increase the practicability of balloon 
service in war, says the Army and Navy Journal. 
Steel tubes are used for carrying compressed hydrogen 
for inflation, and hydrogen of the purest quality is 
manufactured from zinc and sulphuric acid by electro- 
lysis. These tubes are safe under a strain of 101 atmo- 
spheres. Three wagons are required to transport tubes 
carrying a charge of 11,000 cubic feet of gas, but new 
patterns, tubes and wagons have been adopted, which 
will reduce the transportation to two wagons. "Gold 
beater's skins " are used for the balloon, and they are 
so light that the balloon with 2,500 feet of surface and 
carrying 10,000 cubic feet of gas weighs only 170 pounds. 
The material is so strong that a closed balloon of large 
size has ascended 7,000 feet without bursting. The 
present material is not subject to the disadvantages of 
the varnished silk and cloth balloons of olden times, 
which were subject to cracks, became often overheat- 
ed, were easily torn, and permitted the gas to leak away. 
The top valve of the balloon is now made very light 
and strong, of an aluminum alloy, and is perfectly gas- 
tight. The cords of the balloon are made of Italian 
hemp, a fine brass thread being woven into the cord 
for security in thunder storms. It weighs one pound 
to the hank, and will stand 500 pounds strain to the 
yard without breaking. The rings are of American 
hickory and the wickerwork of the car is excellent. 
Every balloon wagon has half a mile of wire rope at- 
tached to it which is available for holding the balloon 
captive. There is also a telephone conductor ; and 
connection with the wagon is neatly made on a screw 
bar, so that in whatever direction the pull of the bal- 
loon may be the wire rope will never come into contact 
across the drum. 

The London Standard, from which we obtain these 
particulars, says : " Some of the hand records taken in 
the free balloon excursions are extremely precise and 
full of serviceable details. The photographs, even 
those of small size, usually contain details of value. 
Soldiers within a range of two miles on each side of the 
line of flight can be detected with a hand lens. The 
coming trials of the capabilities of balloons for taking 
part in military engineering operations in warfare will 
be fraught with interest and novelty, whether they be 
successful or not. The first trials will probably be 
directed toward the application of captive and carry- 
ing balloons in assisting or preventing operations in 
trenches. The ditch forms the protection to the work- 
ing sappers ; and the artillery projectiles cut into the 
rear of the trench and drive the debris to the rear of 
the work. The object of a balloon attack, therefore, 
might be to plant, say, a 500 pound charge of high ex- 
plosive in rear of the trench, so that when exploded it 
would blow the debris into it, overwhelming the men or 
exposing them to the enemy." 



THE OPEEATION OF THE SELF-BINDING HABVESTEE. 

BT B. 1. PKINDLE. 

It is marvelous how quickly the practical self- 
binding harvester has been produced. The young 
men of to-day can remember when the sickle was in 
common use for harvesting, at least on the smaller 
farms. The better equipped farmer had the cradle. 
Then came the form of harvester having a platform 
on which the grain fell as it was cut, and from which 
it was raked by an attendant when a proper quantity 
had accumulated. The harvester was followed by 
men who bound the bundles by hand. On some nia- 




Fig a. 

chines two men were carried who bound the bundles 
as they were formed. Improvements were steadily 
made until the first successful self-binders were pro- 
duced, requiring four or six horses, and being unreli- 
able to such an extent that it required the attention 
of several men to run them. 

And now we have harvesters cutting and binding 
automatically, easily managed by one man, and some 
of them so light that two ordinary horses can draw 
them. To the unin itiated they seem an unintelligible 
mass of intricate machinery. But like most machines, 
the principle is comparatively simple, even of that 
I almost human contrivance the cord knotter. Fig. 1 is 



a transverse cross section of a self -binding harvester. 
The grain, as it falls from the sickle, is caught on the 
horizontal traveling belt, K, which carries it to the two 
inclined belts, L and M, between which it is elevated to 
the packer, B, which throws it against the cord. The 
cord runs from the twine box through the eye of the 
pivoted needle, or binder arm, D, and from thence 
past the knotter, U, to the holder, F, which clamps 
the end of the cord. The packer forces the grain into 
the bight of the cord until the trip arm, G, is forced 
back far enough to operate the clutch, which sets the 
cord knotter in motion. The needle is thrown up 
through the column of grain, carrying the cord by the 
knotter and into the holder. At the same time, the 
compressor arm, E, compacts the bundle between itself 
and the needle. There is now a loop of cord surround- 
ing the bundle, and having its ends caught in the 
holder, the knotter being between the bundle and the 
holder. 

To make the operation of the cord knotter clear, a 
series of photographs is reproduced, showing the same 
knot being tied by hand in the same manner. In Fig. 
2 the general arrangement is shown. The twine runs 
from the ball through the holder, by the knotter, around 
the bundle and back to the holder, leaving a second 
strand passing the knotter, which is here replaced by 
two fingers of the hand. In tying the knot, the fin- 
gers sweep back, over the cord, Fig. 3, continue around 
in a nearly horizontal plane, Fig. 4, and separate so 
that one passes above and one below the strands of 
cord, Fig. 5. The fingers are then forced together, 
grasping the strands between them, after which they 
are drawn back, Fig. 6, carrying a loop of the two 
strands up through the circle formed by the previous 
motions of the fingers, Fig. 7. This completes the knot, 
as shown in Fig. 8. 

The mechanical knotter, shown inverted in Fig. 9, 
consists of a fixed finger on a rotatable shaft, and a fin- 
ger pivoted to the shaft and pressed against the fixed 
finger by a strong spring. The pivoted finger carries a 
friction roller, U", on its rear end and is raised as the 
knotter rotates by the action of this roller on a cam 
fixed on the frame of the machine. The fixed finger 
has a purely rotary motion, and when the knot has 
reached the stage represented in Fig. 5, the knotter 
simply holds the strands of cord, and the expulsion of 
the bundle draws the circle of cord over the fingers, thus 
having the effect of drawing the strands through the 
loop. 

The holder consists of a disk having notches which 
catch the cord and carry it between the disk and a 
spring-pressed lever which fits against the face of the 
disk, thus clamping the cord. 

After the knot is tied the cord is cut between the 
knotter and the holder, leaving the ne.w end of cord 
thus formed in the holder, the rotation of whose disk 
has caught the portion between the needle and the 
knot. A small piece of cord two or three inches long is 






Fig. 3. 



Fig. 4. 



Fig. 5. 
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left in the holder after each knot and drops out as the 
holder rotates. There are several types of knotters. 
The one described is the form in most general use. 

While a large number of parts are used to operate 
the essential parts described, it will be seen that the 
principle of the self- 
binding harvester, 
like that of most ma- 
chines, is compara- 
tively simple. 
n 

A. New German 
Harbor. 

A harbor affording 
increased conven- 
iences for deep sea 
fisheries has just 
been completed at 
Geesteinunde, near 
Bremerhaven. The 
Prussian State spent 
about one and one- 
half millions of dol- 
lars on this work. 
The harbor is 3,940 
feet long, 263 feet 

wide, and 14'5 feet deep at low water. Coal yards and 
storage houses are provided, and the present arrange- 
ments permit of tie simultaneous unloading from fif- 
teen ships. A special electric light plant and Special 
water works have been constructed for this harbor. 
The government expects that these improvements will 
greatly assist German fishermen, says Uhland's Woch- 
enschrift, in their struggle with foreign competitors. 



Beam, which is exhibited at rare in tervals. This is one of 
the most famous, if not the most famous of relics. 

One of the best bits of detail in the building is the 
pulpit Shown in our engraving, dating from 1572. It 
was the work of Hans Ruprecht Hoffman. The pulpit 




Fig. 9. 



THE PULPIT OF THE CATHEDRAL OF TREVES. 

Of all the countless thousands of tourists who rush 
up and down the Rhine on the steamers, probably not 
one per cent ever visit the old city of Treves, or Trier, 
as it is called in Germany, though it is one of the most 
interesting places in the empire. Treves is situated on 
the right bank of the Moselle, and can be reached from 
Coblence by rail or by the river Moselle. A tribe of 
Belgic Gauls who occupied 
the territory were con- 
quered by Caesar, in B. C. 
56. In the reign of Diocle- 
tian, Treves became the 
capital of Belgica Prima, 
and during the fourth cen- 
tury it was frequently the 
residence of the Roman em- 
perors. After the introduc- 
tion of Christianity, the old 
Roman city became the 
residence of bishops, arch- 
bishops, and electors, until 
Clemens Wenceslaus, the 
last elector, transferred his 
residence to Coblence, in 
1786, and in 1815 it was 
ceded to Prussia. 

The city is picturesquely 
situated in a rich plain sur- 
rounded by viheclad hills 
and wooded heights. Sev- 
eral of the Roman struc- 
tures still remain in very 
fair preservation. The prin- 
cipal monuments are the 
Porta Nigra (a fortified city 
gate), the brick basilica, the 
Roman palace, the amphi- 
theater, Roman baths, and 
the Igel monument, one of 
the most interesting Roman 
relics north of the Alps. 
Even the cathedral itself 
derives from the Romans. 
It is one of the oldest 
churches in Germany, the 
nucleus consisting of a 
quadrangular basilica 
erected by the Emperor 
Valentinian I (364-375) for 
commercial purposes and 
the administration of jus- 
tice. The church, which was 
made out of the basilica was 
partially destroyed by the 
Franks, but was restored in 
the original style some time 
about 550. It was again 
devastated by the Nor- 
mans and was restored and 
increased in size about 1025. 
The vaulting of the nave 
and aisles dates from the 
thirteenth century. The 
interior contains several 
monuments worthy of note, 
and in the high altar is the 
"Holy Coat" without 



Fig. 1. 

is approached by an imposing staircase whose entrance 
is masked by a doorway. This doorway is heavily over- 
laid with ornament, though, fortunately, of a good 
period. The armorial bearings are effectively intro- 
duced. The pulpit proper rests on an octagonal 
column, the facets of the column having small engaged 
statues. The reliefs on the pulpit are quite high and 
are well up to the best German work of the period, 
though they are hardly as pure as the Italian work of 
the period which had preceded it. A carved canopy 
completes what is perhaps one .of the finest pulpits 
north of the Alps. For our engraving we are indebted 
to the Blatter fur Architektur und Kunsthandwerk. 



Our malls In the Early Days. 

"In Washington's first term an effort was made to 
speed the mails — to move them at the rate of one 




PULPIT OF THE CATHEDBAL OF TBEVES. 



hundred miles in twenty-four hours, or about four and 
a half miles an hour. This would have been a nota- 
ble advance, for the carriers were then taking nearly 
thirty hours between Philadelphia and New York. 
The roads were bad and there ™ r ere many slow ferries. 

... In 1776 there 
were only twenty- 
eight post offices in 
the Colonies ; in 1795 
there were four hun- 
dred and fifty-three, 
and in 1895 there 
were 70,064. The 
rates of postage when 
the department was 
organized under the 
Constitution were 
high; for thirty miles, 
six cents for one letter 
sheet ; for sixty miles, 
eight cents ; for one 
hundred miles, ten 
cents, and so increas- 
ing with the increas- 
ed distance to the 
maximum, twenty- 
five cents for distances over four hundred and fifty miles. 
Stamps were not in use in those days, nor was the sender 
of a letter required to pay the postage in advance. The 
postage, six cents or twenty-five cents, as the case 
might be, was written by the postmaster on the letter, 
and if the sender paid the postage the word ' paid ' was 
added ; if he did not, the postage was collected of the 
person to whom the letter was addressed. These rates 
soon yielded a surplus over the cost of the service, 
spite of the franking privilege which the law gave to 
congressmen and the heads of departments. . . . The 
demand of the newspapers and periodicals of every 
class for cheap postage, seconded by their subscribers, 
has led to a reduction of rates greatly below the actual 
cost to the government. In his report for 1892 the 
Postmaster-General, after stating that the present 
letter rates pay twice the cost of the letter mail, says 

that the book and news- 
paper mail is carried at a 
loss of six cents a pound. 
In recent years the Post 
Office Department has 
been characterized by a 
very progressive spirit, and 
it is now rendering, not a 
perfect service, but a high 
class service. No other 
department has more near- 
ly kept pace with the mar- 
velous development of our 
country. " — Ex-P r e s i d ent 
Harrison, "This Country 
of Ours," in Ladies' Home 
Journal. 

•-•-• 

Arrest of Assimilation. 

Mr. A.J. Ewart has car- 
ried out a series of experi- 
ments on the power of ar- 
resting assimilation in 
green plants exercised by 
certain agencies : Dry and 
moist heat, cold, desicca- 
tion, partial asphyxiation, 
etherization ; treat inent 
with acids, alkalies and 
antipyrine ; accumulation 
of the carbohydrate pro- 
ducts of assimilation ; im- 
mersion in very strong plas- 
molytic solutions, prolong- 
ed insolation, etc. He finds, 
says the Journal Linnean 
Society, that if the cell re- 
mains living the induced 
inability to assimilate is 
only temporary ; the cell 
continuing to respire dur- 
ing the whole time of ar- 
rest. 

In the great majority 
of cases no visible change 
in the chlorophyl is asso- 
ciated with an arrest of as- 
similation. Cells in which 
the green color of the 
chlorophyl is quite mask- 
ed by the presence of a 
brown or reddish brown 
pigment may exhibit a 
distinct power of assimila- 
tion. In certain cases iso- 
lated chlorophyl bodies 
may continue to assimilate 
for a short time after re- 
moval from the cell to 
which they belong. 



© 1 897 SCIENTIFIC AMERICAN, INC. 



26 



jf scientific %mmtm. 



[January 9, 1897. 



Science Notes. 

Sir Benjamin Ward Richardson, M.D., F.R.S., died 
on November 21, aged sixty-eight years. An extended 
biographical notice, with portrait, will be found in the 
Supplement, 1092. He had madeimportant investiga- 
tions on the effects of anaesthetics, having discovered the 
use of ether spray for the abolition of pain in local sur- 
gical operations. He was the author of many articles 
and books treating especially of the subjects of public 
health and social reform. Many of these articles were 
printed in the Supplement. 

Some idea of the enormous trade in musical instru- 
ments may be gained when it is stated that a single 
firm, Messrs. Lyon & Healy, has just completed their 
one hundred thousandth guitar. The time was when 
nearly all of our musical instruments were imported, 
but now, thanks to improved methods of manufacture, 
artists do not have to go abroad for their instruments, 
and, in fact, American musical instruments are beginning 
to be known as the standard the world over. They are 
more durable and more highly finished than foreign 
goods — the result largely of special American machin- 
ery. 

— ■ » i — 

The Influence of mountain Air. 

It is a matter of no small interest to that large num- 
ber of poitrinaires who annually betake themselves to 
the mountains for the winter months to ascertain how 
the benefit is brought about which they undoubtedly 
receive. By many the mechanism of the Alpine cure 
has been a mere matter of physics, says the London 
Hospital. Recognizing that phthisis is chiefly prone to 
occur among those who from their mode of life do not 
thoroughly expand their lungs, and that in the rarer 
atmosphere of high altitudes a much more complete 
expansion of the lungs is necessary, to obtain the same 
quantity of oxygen, than would be required in the 
denser air of the plains, the benefit of residence in the 
mountains has been attributed to a constant uncon- 
scious effort to expand the lung more fully, and to the 
consequent greater interchange of air in its recesses. 
Certainly the marked enlargement of the capacity of 
the chest which is often found after a few months' resi- 
dence in the high Alps, and the tendency to the devel- 
opment of compensatory emphysema around the 
diseased and contracting portions of the lungs, tend to 
show that this theory is correct so far as it goes. But 
all who go into the Alps feel that there is something 
more than this in mountain air, and it has recently 
been shown that not only do the chest muscles adapt 
themselves to the new conditions, but that the blood 
itself becomes altered in response to the lessened amount 
of the more rarefied oxygen which each blood corpus- 
cle can carry. 

The effect of this process of adaptation is that the red 
corpuscles multiply considerably while, according to 
some, the hemoglobin is also increased. In any case, 
the oxygen carrying capacity of the blood is increased. 
This accords fully with the well known effect of moun- 
tain air in the treatment of anemia, and also with the 
feeling of well being felt by visitors to high altitudes. 
It does not do, however, to dissect a climate too much, 
or to attribute to one or two factors what really is due 
to the concurrence of many influences, and it seems pro- 
bable that mountain air depends for its efficacy on 
many conditions besides its lessened density, such, for 
example, as its purity, its dryness, and its comparatively 
low temperature, combined with the intense solar ra- 
diation common at high altitudes. That these are the 
really important conditions, and that lowered barome- 
tric pressure is not everything, is shown by the fact 
that to get the full benefit of the mountains people 
must get out of doors, whereas the lessened density of 
the air should affect those indoors just as much as those 
outside. Nevertheless we are quite prepared to believe 
that the compensatory blood changes produced by resi- 
dence in the mountains are important elements in the 
" mountain cure." 



ABSOLUTELY FTTBE ALCOHOL FROM ACETYLENE 
GAS. 

Acetylene, already so much spoken and written of as 
an illuminant, threatens to introduce itself in the con- 
fection of liquors. This use of it may, at first, appear 
but little appetizing, when its disagreeable odor is con- 
sidered, but we hasten to say that care is taken to 
transform it into alcohol, for it is a gas which contains 
the principal elements of that precious liquid ; there 
remains but to add what is lacking — oxygen. 

Alcohol is, in effect, a compound of carbon, hydrogen 
and oxygen ; acetylene possesses already the first two 
elements. We will now give it the third and increase to 
completion the dose of hydrogen, which was a trifle too 
small in quantity to bring acetylene quite up to the 
alcohol stage. 

Here is the arrangement, which, although but a labo- 
ratory experimental apparatus, is easily made indus- 
trial, should a plant based upon this process be estab- 
lished. 

In a flask, P (Fig. 1), calcium carbide and metallic 
zinc are placed : knowing that zinc, when attacked by 
water acidulated with sulphuric acid, gives hydrogen 
gas in the presence of water, we see here that the cal- 
cium carbide freely evolves acetylene gas. In the flask, 
E, put, then, water and a little sulphuric acid and con- 
nect this flask with the first by a flexible tube, so that, 
when E is elevated or lowered, we may introduce or 
withdraw, at will, liquid in the flask, F, according to 
the need of the production. 

The acetylene and the hydrogen, developing at the 
same time, do not fail to seize the opportunity for com- 
bining. In the nascent state bodies always have a 
greater affinity for each other than at a later stage. 

It is of this marriage, then, that the ethylene is born, 
which, being now disengaged, goes over into the glass 
worm, P, where it comes in contact with concentrated 
sulphuric acid heated to 80° (Centigrade), which is 
slowly poured into a funnel, A ; it is here that it gets 
its oxygen. It now forms a new body, which is ethyl- 
sulphuric acid. This is collected in the flask, D, and is 
brought to ebullition. Here it is decomposed into sul- 



New Docks at Gibraltar. 

Under date of August 31, 1896, Consul Sprague, in 
his annual report, refers as follows to the building of 
new naval docks in Gibraltar : 

The continued increase of the British navy in bat- 
tleships and cruisers of formidable dimensions is urg- 
ing upon the government the necessity of establishing, 
without further delay, increased docking facilities for 
their new specimens of naval warfare, not only at home, 
but in the colonies. Gibraltar has been one of the coal- 
ing stations which has already received the earnest at- 
tention of the Admiralty, owing to its deficiency in 
dock and other accommodations for the refitting of war 
ships, besides securing protection from outward attack 
for the large stock of coal that has to be kept on hand. 
The construction of these formidable works has already 
commenced, with the employment of about 4,000 work- 
men of all classes, who are daily kept hard at work, 
under the special charge of superintendents sent out 
from England by the Admiralty authorities, who control 
everything connected with this important undertak- 
ing, which is likely to consume at least five years for 
its completion and an outlay of several millions of 
pounds sterling, 




APPARATUS FOB MAKING ALCOHOL BY MEANS OF 
ACETYLENE GAS. 

F. Flask containing calcium carbide and scrap zinc. E. Water acidulated 
with sulphuric acid. A P. Glass worm in which hot sulphuric acid 
circulates. D. Flask to collect and distill ethylsulphuric acid. E B. 
Worm for condensing vapors of alcohol. M. Flask for the pure alcohol, 
condensed. H C. Liebig condenser. 

phuric acid, which remains, and may be used again, 
and into alcohol, which evaporates but is collected and 
condensed by means of tube, R, connecting with worm, 
B, surrounded by a current of cold water circulating 
from H to C. 

In M is collected an alcohol absolutely pure,* which 
industrially produced would not cost more than 20 
centimes (4 cents) per liter. It contains none of those 
essences which are always present in the vegetable 
alcohol, and which render them dangerous for con- 
sumption. 

It is not a little curious that alcohol furnished in 
large quantity by the vegetable kingdom is now going 
to be given us by the mineral world, and at a ridicu- 
lously low price. It would seem that in combating 
alcoholism we are going against the laws of nature. 
After all, we had best conclude that if Dame Nature 
thus places alcohol in profusion within our reach, it is 
not to take the place of water as a beverage.— From 
Le Monde Moderne, Translated by J. Colton Lynes, 
Ph.D., ex-president Georgia Agricultural College, etc. 

. 4'tl» 

Changes In the Pupil In the Insane. 

At the recent meeting of German alienists at Heidel- 
berg, Dr. Soemerling contributed an important paper 
on this subject. He attaches little importance to a dif- 
ference in the size of the pupils of the eye, as they are 



not uncommonly unequal in those who are in perfect 
health. The loss of reaction to light, on the other 
hand, he regards as of the utmost importance and sig- 
nificance, and of all conditions of the pupil in the in- 
sane it is the most frequent and the most important. In 
3,010 cases of progressive paralysis it was found to be 
present in 68 per cent, and it forms an early symptom 
in this disease, and may exist as an isolated one for so 
long as ten years without having other symptoms add- 
ed to it. It is nearly always bilateral, although the 
two pupils are not always equally affected and the 
shape of the pupil may be round, oval, or irregular. 
The sudden and quick dilatation of the pupils is some- 
times present in general paralysis, but this occurs also 
in the healthy, and is probably without much signifi- 
cance. Hippus is rare in paralysis. Except in general 
paralysis, the loss of light reflex in the pupil is uncom- 
mon. Among 9,160 insane this symptom was present 
in 1,639 cases, and of these 1,524, or 92 per cent, were 
cases of general paralysis. In syphilis, also, this con- 
dition of the pupil is sometimes found without evidence 
of any other morbid condition. Its occurrence after 
injuries to the head alone is very doubtful, and it 
probably does not occur in simple and uncomplicated 
hysteria. In short, he regards the loss of light reflex 
as a symptom of weighty import and grave significance. 
If it is not a precursor of tabes dorsalis or general 
paralysis, it at least indicates a profound disturbance of 
the nervous system, and it may be present long before 
any other morbid phenomenon manifests itself. A few 
other unimportant variations in the pupil in connec- 
tion with epileptic and other attacks are referred to, 
and, in conclusion, the question is raised as to the posi- 
tion of the central mechanism on which the pupillary 
reaction to light depends. No definite group of cells can 
as yet be indicated as the center for this reflex. — Lancet. 



* The chemistry of the process is not given in the original ; it is, how- 
ever, very simple. In flask F we have 

Zn + H„ SO, = Zn SO, + H„. 

Zinc »■ sulphuric acid = zinc su'phate + hydrogen. 

Ca C„ + 2 HjO = Ca (OH), + Cj H„. 

Calcium carbide + wrter = slaked lime + acetylene 
At the instant of the above reaction this is formed 

Cj Hj + Hj = Cj H 4 , 

Acetylene + hydrogen = ethylene. 
And in tube and worm, A P, we have 

Cj H 4 + H a S0 4 (hot) = C a H, I so 

Ethylene + sulphuric acid = ethylsulphuric acid. 
Which, being boiled in D, decomposes thus : 

C " Jj6 I S0 4 + H„0 + heat = C a H,. OH + H, SO,. 

Etbyteulpburic acid + water t best = alcohol t sulphuric Rcicj, 
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Artificial and Natural Petroleum. 

M. Francis Laur, in a communication to the Echo 
des Mines, says the American Gas Light Journal, calls 
attention to the unexpected discovery of the artificial 
production of petroleum, which, he says, starts a new 
question of great interest to scientists, as to whether 
petroleum is an ancient deposit in the earth's surface 
or is being reproduced to-day in the lower series of 
measures. Those who consider that the production Of 
petroleum is contemporaneous are, says M. Laur, un- 
able to account for the method of its formation, and 
have to be content with the mere hypothesis of certain 
obscure reactions which took place in the bowels of the 
earth. Now, however, it is only needful to invoke the 
presence of the metallic carbides which exist in the cen- 
tral nucleus and which can be reached by the water 
which is sucked in through the earth's crust, so that 
it is rational to suppose that firedamp, acetylene, pe- 
troleum, tar, and inflammable gases of all kinds may 
be produced and infinitely modified by the difference of 
pressure and temperature. Arguing from this point, 
M. Laur suggests that Lake Baku must, if this is the 
case, be the outward and visible sign of a natural pro- 
duction of hydrocarbides, while the Caspian Sea, whose 
issue has not so far been determined, but whose 
boundary does not grow less, may be regarded as a na- 
tural means of feeding the important internal labora- 
tory where the petroleum is produced. 



Skilled Workmen Choose the Scientific American. 

One of the largest and most influential manufacturing 
concerns in the Western States, the W. F. & John 
Barnes Co., of Rockford, 111., has been in the habit for 
several years of making a Christmas present of a year's 
subscription for the Scientific American to those of 
its workmen who wished to take the paper. This year 
twenty-one copies were thus subscribed for. In order to 
ascertain the comparative popularity of our journal 
among its employes, we wrote the firm as follows : "We 
would like to know whether the Scientific American 
is the only publication to which you subscribe for your 
most progressive workmen, and whether you give the 
men their choice of publications. We make this in- 
quiry as we are a little curious to know as to the popu- 
larity of the Scientific American among your work- 
men." 

To this we received the following reply : " In answer 

to your inquiry we beg to say that the Scientific 

American is the only publication for which we send 

subscriptions for our men. We would, of course, be 

perfectly willing to send subscriptions for other papers 

or magazines if they desired, but they do not seem to 

make any inquiry for anything but the Scientific 

American." 

♦ . « ■ ♦ 

Kinll D11 Bols-Reymond. 

Prof. Emil Du Bois-Reymond, the distinguished phy- 
siologist, died in Berlin on Saturday, December 26. He 
was born in Berlin in 1818. He began studying the- 
ology, but abandoned this for natural science. After a 
sojourn at Bonn he returned to Berlin, and studied anat- 
omy and physiology under Jean Muller, and on his ad- 
vice undertook his researches in animal electricity, on 
which subject he published several works. In 1868 he 
replaced his master as professor of physiology at the 
University of Berlin, and was named, in 1867, perpe- 
tual secretary of the Berlin Academy of Sciences. 
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HOISTING ENGINES FOB THE ANACONDA MINE. 

The accompanying illustration depicts a front view 
of one of a pair of hoisting engines recently built by 
the Union Iron Works, of San Francisco, and now 
being erected on the "Never Sweat" shaft of the Ana- 
conda Mine, of Butte, Montana. Its mate is also being 
erected at the same time on the Montain Con. shaft be- 
longing to the same company. 

The work of these engines will consist in raising 
four deck cages, each loaded with one ton of ore, at 
the rate of about 3,000 feet per minute. The total 
load, including rope, cages, cars and ore, is about 26,000 
pounds. 

These mammoth pieces of machinery are named the 
"Modoc" and "Aztec," and are the largest of their 
kind ever built on the Pacific coast. Each consists of 
one left hand and one right hand compound beam en- 
gine, connected with the reel shaft by disk cranks, the 
crank pins being set at right angles. The cylinders are 
vertical and inverted. There is one high pressure 26 
inches in diameter and one 
low pressure 46 inches in 
diameter for each engine, 
making four cylinders for 
each machine. The pis- 
tons are connected with 
the opposite end of the 
beams by piston rods, 
crosshead and reach rods 
or links. At the top, or 
king post, of each beam 
one of the main connecting 
rods takes hold, while the 
opposite end of the rod is 
attached to the crank pin, 
which at all times will give 
a positive stroke of 72 
inches to the pistons. 

The high pressure cylin- 
der is located in front of 
the low pressure cylinder, 
with a reheater between 
them. Both are steam 
jacketed. The condenser 
water will be automatically 
carried off from the jackets 
by steam traps discharging 
into feed tanks or condens- 
ers. The cutoff valve gear 
mechanism on the low 
pressure cylinders is ad- 
justable by a hand lever 
or governor, as desired, 
while the cutoff valve gear 
mechanism of the high 
pressure cylinder is con- 
trolled by a governor and 
by a hand lever on a work- 
ing platform. The cylind- 
ers of each engine are sup- 
ported by a cast iron frame, 
consisting of four vertical 
and four diagonal columns 
resting on a heavy bed 
plate and securely bolted 
to it. They are handsomely 
covered with teak wood 
lagging, with highly finish- 
ed metal covers at the top 
end. 

The main valves of each 
engine are of the Corliss 
type, and are worked by a 
wrist plate, which derives 
its motion from an eccen- 
tric on the reel shaft and 
a crank on the beam pin. 
The motion is a modifica- 
t i o n of the Walseheart 
valve gear. The reversing 
gear is operated by a separ- 
ate engine and a hydraulic 
controlling cylinder. The 

beam center bearings are cast in and form part of 
the main sole plates. The same is also true of the 
main bearings for the crank shaft. All are substan- 
tially fitted, and provision is made for adjustment in 
case of the wearing away of the moving parts'. On 
each crank shaft there will be two reels, each of the 
capacity of about a mile of flat wire rope. They will 
be operated independently, or in balance, as may be 
desired. Each reel]will be provided with a patent fric- 
tion band clutch applied by an entirely separate en- 
gine, and hydraulic controlling cylinders. The reel 
brakes are of the Post pattern, with beams of heavy 
cast iron securely braced with steel rods, bound together 
at the top and bottom, each operated by a special en- 
gine and also controlled by hydraulic cylinders. The 
auxiliary engines for working the reel brakes, reel 
clutches, reversing gear and disk brakes are operated 
by hand levers, all conveniently grouped on the opera- 
tor's platform, which is located between the engines 
and forms part of the main engine gallery. Each reel is 



provided with an ingenious arrangement for indicating 
the position of the cages in the shafts and the speed at 
which they are moving. To the end of the rope on 
each reel will be secured a four deck cage, which, when 
loaded and in full motion, will travel at a velocity of 
forty feet a second, or nearly half a mile a minute. A 
governor, fitted to each pair of engines, entirely con- 
trols them, giving a uniform speed to the cages, and 
regulating the valve gear tripping mechanism, so as to 
cut off at the most desirable portion of the stroke. By 
this means an economical distribution of the steam is 
secured in the cylinders and saving is made in the fuel 
consumed. 

One main, central winding stairway leads to the up- 
per gallery, or operator's platform, and there are nu- 
merous smaller platforms winding their way around 
those parts of the engine requiring constant attention 
or adjustment. The platforms are provided with brass- 
capped iron stanchions and with brass hand railings, 
neatly designed and highly polished. Only brass pip- 




COMPOVND HOISTING ENGINES FOB THE ANACONDA MINE-HIGH PRESSURE CYLINDERS 26 INCHES 
DIAMETEB; LOW PRESSURE CYLINDEBS 46 INCHES DIAMETEB; STBOKE 72 INCHES. 



ing is used around the engines and brass drip pans are 
placed to catch the waste oil from the journals. 

To work one pair of these engines in all of their re- 
quirements, the operator has one foot and seven hand 
levers to handle, while in front of him are located the 
two indicators, which will require his constant atten- 
tion while the machinery is in motion. 

Each pair of hoisting engines has seven separate sub- 
ordinate engines, and each pair weighs about 400 tons. 



Prof. J. H. Hart, of the Royal Botanical Gardens, 
reports the flowering of the bamboo this year at Trini- 
dad, says the Popular Science News. He ascribes this 
rare occurrence to the thinning out of the clump last 
November, when a number of the stems were cut to 
provide fencing for the race course. In his twenty 
years of residence in the West Indies Prof. Hart has 
observed the flowering of the bamboo on two previous 
occasions only — in Jamaica in 1885 and in Trinidad in 
1887. 



Railroad Progress. 
Probably few people at the present time can realize 
what a quaint and curious line the Liverpool and Man- 
chester Railway was in its early days, or how totally 
different were all its appointments from those to which 
we are now accustomed, says the Railway World. Yet 
travelers were vastly pleased with it, and thought that 
to pay five or six shillings to go thirty miles in an hour 
and a half was the perfection of cheapness and speed. 
They went into ecstasies about the delight of jingling 
along over a jarring stone block road, in compartments 
about as commodious as our London four wheeled cabs 
or in semi-open chars-a-banc, where they became blind- 
ed with sparks and ran considerable risk of being set on 
fire. Every time the train stopped the passengers were 
bumped against each other, screw couplings being un- 
known till 1835 ; but they seem to have borne it all 
complacently. The first class vehicles were painted 
yellow, and bore such names as Queen Adelaide, Mar- 
quis of Stafford, Treasurer, and Despatch. Being usu- 
ally eighteen feet long, 
upon a base of only six 
feet, they pitched up and 
down considerably as they 
ran. To the second class 
coaches there were light 
roofs or awnings, but often 
no sides and no doors ; the 
color of these airy convey- 
ances was blue or pink. 
About two and a half tons 
was the average weight of 
all the coaches, some more, 
some less, but all were 
constructed in the lightest 
and weakest manner, by 
builders who had by no 
means grasped the differ- 
ence in working conditions 
between road and rail trac- 
tion. The guard sat on the 
roof of the last coach, or 
of one fitted with a brake, 
and was exposed to rain 
and snow, heat and cold, 
dust and sparks, in a bar- 
barous manner. This mode 
of treating a man so import- 
ant to the safety of the train 
was usual on most lines in 
this country till nearly 1850, 
and was but one of the 
many ways in which the 
early railway men copied 
the stage coach system 
without considering how 
essentially different it was. 
The first class were " in- 
side" passengers. The 
second were " outside," who 
must expect a taste of bad 
weather. The third were 
inconsiderable " stage wa- 
gon " people, who were 
contemptuously hitched on 
anyhow. Even as late as 
the seventies might be 
seen an inscription over 
the gateway of an import- 
ant London terminus: "En- 
trance for horses, dogs, and 
third-class passengers." 

' ■*■ ■> I8» ' 

Paper Clothing. 

The Japanese have for a 
long time been making 
underclothing of their fine- 
ly crisped or grained paper 
after the sheets have been 
pasted together at the 
edges so as to form large 
pieces. After the paper 
has been cut to a pat- 
tern, the different parts are sewed together and hem- 
med, and the places where the buttonholes are to 
be formed are strengthened with calico or linen. The 
stuff is very strong and at the same time very flexible. 
After a garment has been worn a few hours, it will in- 
terfere with the transpiration of the body no more than 
do garments made of fabric. 

According to the Moniteur de la Papeterie Francaise, 
this paper weighs about ninety grains to the square 
foot. It has been submitted to tests that gave a break- 
age length of fifteen feet in the direction of the paper 
lines and seven feet in that of the wire marks, with an 
elongation of 9'7 per cent in the first case and of 79 in 
the second. The stuff is not sized, nor is it imperme- 
able. Before exposing himself to the rain, the Japanese 
takes shelter under his large waterproof umbrella. 
However, even after it has become wet, the paper is dif- 
ficult to tear. When an endeavor is made to tear it by 
hand, it presents almost as much resistance as the thin 
skin used for making gloves, 
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KECENTLY PATENTED INVENTIONS. 
Engineering;. 

Propelling Vessels.— Conrad Odi- 

net, New York City. According to this improvement 
the bottom of the hull is made with a central lengthwise 
housing, divided from bow to stern by the keel so as to 
form two lengthwise channels, in which are gates ope- 
rated from the interor of the hull, shafts carrying pro- 
pellers being also journaled in and extending the length 
of ths channels, and these shafts being geared with ver- 
tical shafts operated by a motor within the vessel. With 
this construction the vessel may be turned as on a pivot, 
the propellers being capable of acting substantially as a 
rudder, and the plan is designed to give increased speed 
with a moderate expenditure of power. To adopt this 
improvement no changes are necessary in the present 
method of hull construction, except to provide for the 
longitudinal housing on the bottom of the hull. 

Excavator.— Francis M. Phillips and 

Eugene Stebinger, Portland, Oregon. This is a machine 
in which provision is mad j for breaking the earth by a 
plow, when it is conducted by scrapers to pocket wheels 
and delivered to a basin, being taken from the basin by 
an elevator and carried to a conveyer, from whence it is 
delivered at one side of the machine into any suitable 
receptacle. The machine may also be used as a scraper, 
ditcher, or wagon loader, and with slight modifications 
may be used for cleaning streets or roads. 



Railway Appliances. 

Car Brake. — Benjamin F Jackson, 

Sutton, West Va. This brake comprises transverse brake 
bars carrying shoes, the bars having springs holding 
them normally in engagement with the wheels, and con- 
nected rods being adapted, when moved in opposite 
directions, to throw off the brakes and place the springs 
under tension. The rods are operated by a lever me- 
chanism to hold the brake shoes out of engagement when 
the car is in motion. The entire apparatus is strong, 
simple and inexpensive, and adapted to quickly stop a 
car without putting too much strain on the running gear 
or on the brake itself. 

Electric Signal Device. — George 

F. and F. K. Singer, Steubenville, Ohio. This invention 
provides for a battery, and an alarm at each end of the 
train, the batteries and signals being in circuit wires 
coupled by two casings in which are novel contact de- 
vices, and the couplings being drawn apart should one 
car be separated from another, thus sounding a signal 
on the engine and on one or more cars. It is designed 
for use also on passenger trains as a signal to the engi- 
neer and a return signal to the conductor, or vice versa, 
where the train may be stopped at flag stations, doing 
away with the need of using the whistle in villages, and 
may also be employed to give an alarm to the engineer 
should a car door or brake beam be hanging, or should 
there be other derangement liable to endanger the train. 
The equipment is designed to be inexpensive, is useful 
on freight as well as passenger trains, and is arranged to 
facilitate train signaling in every way. 

Railroad Screw Jack.— Alexander 

H. Moyes, Ogden, Utah. This invention relates to a 
formerly patented invention of the same inventor, and 
provides a jack more especially adapted for jacking up 
cars, engines, journal boxes, etc. It has an interiorly 
screw -threaded casing with exterior annular teeth, a post 
operating in the casing and a sleeve loosely embracing it, 
but having at its upper portion an internal tooth engag- 
ing the annular teeth, while an arm projecting from the 
sleeve is adapted to engage the wheel rim to hold the 
wheel down to the rail while jacking up the journal. 



Mechanical. 

Pipe Wrench.— Julius Richard and 

Frederick Colman, Bisbee, Ariz. This is a chain wrench 
having links adapted to be brought into engagement 
with a pipe, the links having concaved inner faces and 
being so formed that, they will flt snugly almost 
entirely around the pipe, their continuous and even bear- 
ing preventing the pipe from being crushed while being 
subjected to the force necessary to turn it. The chain 
body of the wrench is provided with a lever by means of 
which the pipe is tightly clamped when the lever is 
moved in one direction, the pipe being released from 
clamping engagement when the lever is moved back" 
ward. The construction of the wrench is such that it 
may be conveniently used where pipes are close to 
gether or near a wall or partition, and the lever maybe 
readily disconnected from the other portions of the 
wrench. 

Ratchet Wrench.— Edward T.Warn, 

Maiden, Montana. Within a band carried by the handle 
of this wrench is a revoluble frame carrying a removable 
sliding jaw, a cog ring revoluble within the frame mesh- 
ing with a pinion, there being means for turning the cog 
ring and moving the frame with the handle. The sev- 
eral parts are readily separable one from the other, and 
the wrench may be quickly changed to operate either to 
the right or left. It may be conveniently used in a very 
small space, as in boilers, stoves, etc. 

Nut Lock.— William H. Fossett, Wals- 

enburg, Col. This is a nut lock of the ratchet type, and 
is adapted to secure a nut at any desired point on a bolt 
when suitably adjusted on the threaded body of the bolt. 
The bolt is longitudinally grooved and the nut has a re- 
cess in which is a pivoted dog with a toe arranged to en- 
gage the groove in the bolt, a spring normally holding 
the dog in engagement therewith, and the spring and 
dog being moved out of engagement by means of a nail 
or any simple tool. 



miscellaneous. 

Hinge. — Louis Bartelmes, Brooklyn, 
N. Y; This is a hinge particularly adapted for use in 
connection with the box section of couches, serving, in 
addition to controlling the throw of the cover, to hold 
the cover locked in either open or closed position. It has 
two toggle links, each composed of two pivotally con- 
nected members, the adjacent ends of the links being 
pivoted to each other, and a coiled spring carried by one 
link having its terminals respectively connected to the 
outer portions of the members of the link. 



Brake Shoe.— Alva A. Lindley, Osk- 

aloosa, Iowa. Thieisashoe designed to be held perfectly 
rigid to the brake head, preventing a tilting of the shoe 
and uneven wear of its bearing face. It has a tapering 
extension from the central portion of its forward face 
adapted to fit a tapering slot formed in the head, in 
which it is held by a locking pin, and should the shoe 
work loose from the head, it will drop outside the path of 
the wheels. 

Garment.— Otte Van Oostrura, Port- 
land, Oregon. This invention is applicable to vests, 
trousers, jackets, etc., providing means whereby the 
usual open portion will be held closed in an efficient 
manner and present a neater appearance than when 
fastened in the usual way. An inner flap is secured 
along one of the edge portions, the latter being made to 
abut, and the flap extends under the opposing edge, on 
the under surface of which are fasteners, to which are 
attached fasteners on the flap. An operating cord is 
connected with one of the series of fasteners for simul- 
taneously releasing them. 

Garment Fasteners.— The above in- 
ventor has likewise obtained three different patents on 
garment fasteners, to be secured to wearing apparel, in- 
cluding gloves, corsets, shoes, suspenders, etc., and ar- 
ranged to be released simultaneously by means of a cord 
or chain connected to certain parts of the fasteners. In 
these fasteners a member has a slotted top plate and is 
provided with a series of locking pieces adapted for 
engagement with a stud, one of the locking pieces being 
reversed to engage and disengage the stud, which has a 
head projecting beyond the shank and a socket member 
having a keyhole oiifice with a spring acted follower at 
its larger end, the stud being movable into the narrowed 
portion of the orifice, and the follower exerting a pres- 
sure toward such portion. Another provision is for a 
button member comprising a plate having an orifice, and 
a second spring acted plate radially slitted and carrying 
a stud adapted to be projected through the orifice of the 
first plate, an arrangement according to which there will 
be little or no projection of the parts at the inside of the 
garment, thereby insuring a better set. 

Batter Mixer.— Stephen H. Coombs, 

Helena, Mont. This is a device provided with beaters 
which operate rapidly in opposite directions, with both 
a vertical and lateral throw, thus thoroughly and quickly 
whipping cream, beating eggs and stirring batter, etc. 
It comprises a frame having parallel legs,onwhich guide 
blocks are adjustably mounted, while the beaters have 
side members movable through guide eyes on the blocks, 
the beaters being operated by rotating gearing and being 
adjustable for a greater or less throw, according to the 
character of the material operated upon. 

Sha vingt Mug.— Bernard G. Savage 

and Albert C L. Loughrau, Victor, Col. This mug has 
a mirror detachably connected with its bottom and form- 
ing the permanent base of the mug, and the cover is 
adapted to be screwed on and flt closely to the top. In 
the center of the cover is a threaded opening, which re- 
ceives the threaded ferrule of the brush handle, the 
brush portion extending down into the mug. The han- 
dle also has a recess for the accommodation of a stick 
of cosmetic or like material. The mug may be con- 
veniently and safely packed. 

Bottle Stopper. — Henry Friedman, 

New York City, and Herman M. Koelbel, Brooklyn, N. 
Y. This stopper has a casing with the lower portion in- 
ternally threaded and slotted Hemispherical upper end, 
while a ball valve with a central bore has a discharge 
pipe extending out through the slot of the casing and 
serving as a handle f ormanipulating the valve. A stop- 
per proper is provided with a central pipe and screws 
into the casing, with its upper end in contact with the 
valve and forming a seat therefor. The stopper is very 
serviceable on bottles containing liquids liable to 
evaporate. 

Animal Trap.— Ferdinand E. Krauth, 

Hebron, North Dakota. This is a self setting trap more 
especially designed for trapping mice, rats, gophers and 
other small animals. It comprises a box with two com- 
partments, and a bottom opening between them, a guard 
at the passage on one side and on the other side an L- 
shaped tilting trap having a weight to return it to its 
normal position, while a swinging gate pivoted near the 
inner end of the trap has at its front side a leg sup- 
porting the trap and at the opposite side a feed box. 
The gate and bait receptacle are preferably made of a 
single piece of sheet metal. 

Bicycle Attachment. — John G. 

McNaughton, Salisbury, N. C. To prevent mud from 
being thrown by the rear wheel upon the rider and to 
protect the skirts of a lady and prevent them from being 
blown about by the wind or being caught in the chain or 
wheel, this inventor has devised a mud guard having 
hinged wings on each side to act as guards and a shield 
for the legs, the guard being preferably constructed in 
the form of an eagle bending over the rear wheel, his 
head pointing rearward and his wings extending out- 
wardly on each side. The guard is rigidly mounted on 
the lower side bars and the braces which extend from 
the bearing of the rear wheel to the saddle post. 

Power Transmitting Device for 

Bicycles, etc.— Charles F. Dinkle, Carlisle, Pa. This 
device, which is also adapted for use on light machinery, 
consists principally of a ratchet wheel secured to the 
shaft or axle, a tninsmirting wheel loosely surrounding 
the ratchet wheel, while a series of toothed wedges held 
in wedge-shaped recesses in the transmitting wheel are 
adapted to engage the ratchet wheel. When the im- 
provement is applied to a bicycle it permits the rider to 
coast with the feet on the pedals, the latter remaining 
stationary while the drive wheel continues to run by the 
momentum of the wheel. When the rider again com- 
mences to work the pedals their motion is transmitted 
to the drive wheel as usual. 

Carbonating Device.— John W. Sea- 

volt, Lock 53, Md. This is a device for attachment to 
beer kegs, barrels, etc., for automatically discharging 
carbonic acid gas into the receptacles as the liquid con- 
tents are drawn off, thus keeping the remaining liquid 
under pressure and in good condition. A receptacle 
containing carbonic acid gas under pressure has an inner 
cylinder in which slides a spring-pressed piston, ar- 
ranged to automatically establish and cut off communica- 



tion between the receptacle and the keg or barrel, an 
operation which is repeated whenever part of the con- 
tents of the keg or barrel is withdrawn. The casing of 
the carbonating device is adapted to be secured to one of 
the heads of the keg or barrel, and project into its in- 
terior, taking up but little space. 

Sight for Firearms. — Charles G. 

Thunen, Oroville, Cal. This invention provides sights 
especially designed for close and accurate sighting, while 
not obstructing the view of the object aimed at. The 
sight comprises two transparent disks, the front one 
having a small opaque spot in the line of sight and the 
rear one having a hole concentric therewith, with its 
edge countersunk and coated with some opaque sub- 
stance. The mounting may be of any of the usual 
forms, the sights being applicable to any form of mount- 
ing. 

Weighing and Registering Ma- 
chine.— George A. Hanna and Frank E. Fairman, Whit- 
temore, Iowa. This is a machine more especially de- 
signed for weighing and registering liquids, as skimmed 
milk at a creamery, and is arranged to automatically de- 
liver to the milkman the quantity of skimmed milk due 
him, from the milk originally brought to the creamery. 
The scale beam carries a skim milk receptacle hav- 
ing lever-controlled inlet and outlet valves, a trip- 
ping device actuated from the scale beam being connected 
with the lever. Special means are provided for resetting 
the tripping device and actuating the lever, setting it 
in position to close the outlet valve and open the inlet 
valve. 

Confectionery Machine. — Simeon 

J. Hicks, Chicago, 111. This invention is for an improve- 
ment on a formerly patented invention of the same 
inventor, and provides a machine to readily cut into 
small pieces a drawn and flattened piece of candy and 
remove the cut pieces from the knife. The machine has 
horizontally arranged fixed knives above which are mov- 
able knives, a comb extending across and having its 
teeth projecting between the fixed knives, there being 
means for reciprocating the comb over the fixed knives 
on the return movement of the movable knives. 

Mechanism for Wiring Baskets.— 

George B. Thayer and Erskine D. Wheeler, Benton Har- 
bor, Mich. For wiling or stapling fruit and other bas- 
kets or boxes this invention provides a staple driving 
machine, the frame of which forms a bearing for a pair 
of reciprocal rods carrying a rigid crosshead on which is 
a staple-clinching anvil, a rota table crosshead being con- 
nected with the rigid crosshead, while a basket form has 
sliding bearing on the rotary crosshead. The basket and its 
form are held in position while the staples are inserted 
and clinched by a lever which is rocked by a treadle, 
leaving the hands of the operator Free to attend to 
other parts of the work. 

Easel Attachment.— George A. Rob- 
bine, Slate Hill, N. Y. This Is a convenient device for 
holding sketches or drawings from which a finished 
picture is to be made, means being also provided for 
holding drawing or painting materials. A bar is adjust- 
ably mounted on an arm having a clamp for engaging an 
easel, a telescopic bar extending vertically from and ad- 
justable with relation to the first bar, while a telescopic 
bar is mounted horizontally on the vertical bar, there 
being a picture-holding clamp on each member of the 
horizontal bar. 

Drawer for Documents, etc.— 

Thomas G. Knight, Rockville Center, N. Y. In this 
drawer documents and index cards may be held to 
be accessible without completely removing them, or 
disturbing the arrangement and parts of the box. Its 
sides are cut out at the top, and at one side is a removable 
pivot rod adjacent to a cut out portion, while transverse 
receptacles adapted to contain the documents have each 
a perforated upper corner opposite its open end, enab- 
ling the receptacles to be fulcrumed and swing upward 
on the rod. Index cards are similarly fulcrumed on the 
rod, and may be readily swung up for examination with- 
out being removed from the drawer. 

Inhaler Mask.— Alfred Or and An- 
drew W. Chapman. Charleston, Mo. A hood covers the 
head in an airtight manner, according to this improve- 
ment, an outer inhaling tube having an apertured mouth- 
piece extending within the tube, the* inhaling tube having 
openings for the admission of air to the interior of the 
tube, while a second tube of thin and collapsible mate 
rial, as a conductor for expired air, is secured within the 
first tube and connected with the mouthpiece. The ap- 
paratus is very light and can be folded in small bulk, is 
preferably made of rubber, and, while in use, does not 
interfere with the hands of the operator. It affords per 
feet protection to the wearer when exposed to infected 
air or pernicious gases. 

Jar Closure. — Frank H. Palmer, 

Brooklyn, N. Y. This patent is for an improvement on 
a formerly patented invention of the same inventor. 
The jar has an annular shoalder, and in the convex 
outer surface of the cover are grooves at right angles to 
each other in which lie spring bails whose inwardly bent 
ends engage the shoulder of the jar. One bail has at its 
middle a downward bend to receive the other bail, the 
body portions of the bails lying in the grooves, with 
their upper surfaces flush with the upper surface of the 
cover, and a seal is secured to the cover over the bails. 

Bottle Stopper.— Alfred L. Bernard- 

in, Evansville, Ind. This stopper is formed of a soft, 
flat rubber body or disk, having a central vertical open- 
ing lined with a rigid tube adapted for the reception of 
an extracting tool, the disk being adapted for compres- 
sion within a bottle neck and direct engagement with a 
shoulder therein, and an independent protector being 
applied to and secured on the lower side of the disk to 
cover the open end of the tube. The stopper is driven 
into the bottle neck by mechanical pressure and then 
performs its functions when forced upward against an 
annular seat by the pressure of the gas confined in the 
bottle. The seal may be bodily extracted with great 
ease, and corrosion of metal and leakage 'are entirely 
prevented. 

Brush.— Aloys Schuck, Brooklyn. N. 

Y. To form a brush in which the stock will be firmly 
held, this inventor employs a cone or funnel, the apex of 
which is stamped or spun down to produce a ferrule in 



which the handle is fixed, the stock being bundled at 
one end and permeated with cement and then projected 
into the smaller portion of the funnel directly below the 
handle. When the parts are thus arranged the funnel is 
stamped down at its larger or lowermost portion to a flat 
form, spreading the bristles. 

Molasses Pitcher.— Silas P. Brown, 

Canova, South Dakota. This is a pitcher for table use, 
freely delivering its contents, butpreventing any exterior 
escape of slight drippings, which are returned to the 
body of the pitcher. The pitcher has a hinged lid 
adapted to cut off the flow from the lip, beneath which 
is a trough communicating with the interior, while an 
exterior cover receives the other part of the pitcher and 
is hinged to the same pivot as the lid. the cover having a 
thumb piece projecting between limbs of the lid. 

Means for Operating Fans, etc.— 

Alfredo, Antonio D. and Marcos Flores, San Antonio, 
Texas. This invention is for a light and simple ap- 
paratus in which a suitable frame carries a ratchet and 
pawl mechanism to work a rotative gearing operating a 
fan, rotate a bottle cleaning brush, or other similar work, 
a spring lever being pivoted to the handle of the frame, 
and the apparatus being driven by pressure of the thumb 
applied intermittently to the lever. 

Tobacco Pipe. — Henry Hunt and 

Henry Hunt, Jr., Wilkesbarre, Pa. This pipe has an 
elongated tubular mouthpiece extending nearly to the 
bowl and inclosing the stem proper, in the top of which 
is a groove forming a smoke passage, while a groove on 
the under side forms a receptacle for moisture. A ferrule 
frictionally connects the stem and mouthpiece, without 
screw connections, and the mouthpiece is readily re- 
moved to facilitate thorough cleaning. 

Insect Trap.— Thomas R. L. Daugh- 

trey and Andrew M. Co wart, Punta Gorda, Fla. For 
roaches, flies and similar pests, these inventors have de- 
vised a trap of semicircular shape, with flat sides and 
rounded portion covered by wire netting, having cone- 
shaped entrances by which insects may enter but pre- 
venting their escape. The trap has a sliding bottom, 
and when filled may be placed over a fire and the bottom 
removed to destroy the vermin. 



Designs. 

Exercising Club.— Alfred M. Hey- 

drick, South Norwalk, Conn. This club is in the form 
of a bar having enlarged tapering end portions, of a 
contour similar to that of an Indian club. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Bulletin 44. West Virerinia Agricul- 
tural Experiment Station, Morgan- 
town. West Virginia. Practical 
Entomology. Insects injurious to 
farm and garden crops. The charac- 
ter of the injury. The insect causing 
it. The remedy briefly and plainly 
stated. A. D. Hopkins and W. K 
Rumsey. Charleston: Moses W. Don 
nallv. Public Printer. April, 1896. 
Pp. '325. 
We note the reception from West Virginia Agricultural 
Experiment Station of this pamphlet. It gives an indi- 
cation of the study of the new entomology and the con- 
version of the old entomology into an every >.y useful 
science. 

Infallible Logic. A visible and auto- 
matic system of reasoning. By 
Thomas D. Hawley. Lansing, Mich.: 
Robert Smith Printing Company. 
1896. Pp. xxviii, 659. Price $5. 
In this work, we find logic treated from the student 
of geometry standpoint. The author has worked so 
hard and has given such elaborate treatment to the sub- 
ject that we feel in a certain sense guilty in not being 
able to give the book an adequate review. The exam- 
ples are not only very interesting, but they show that 
the species of geometrical construction termed by tte 
author his reasoning frame has really very practical ap- 
plication to the methods of reasoning and of reaching 
conclusions. We are convinced that the work will repay 
study, and the examples and fallacies make a thoroughly 
interesting section. The historical notes aru of decided 
value. The notes of the different logicians, with extracts 
from typical works, are excellent. An index is included. 
The conservatism of the author is shown by the fact that 
he accepts the view of authorities that Aristotle was the 
first scientific logician. 

L'Amelioration des Portes de Per 

'et des Autres Cataractes du 

Bas-Danube. Par Bela de Gonda. 

A vex un plan et 100 illustrations. 

Budapest : Imprimerie Orszaggyulesi 

Ertesito. 1896. Pp. iv, 265. 

We have given considerable space in our columns to 

the improvement of the iron gates of the Danube. It 

is with great pleasure that we note the reception from 

M. Bela de Gonda of his work on the subject, profusely 

illustrated and with full engineering details. It will be 

found a most useful work for civil engineeis and its 

views of natural scenery will make it of interest to the 

public at large. 

The International Annual of An- 
thony's Photographic Bulletin. 
Edited by Frederick J. Harrison. 
New York : R. & H. T. Anthony & 
Company. 1897. Pp. 304. Price $1. 

This anuuual appears hi ite usual excellent letterpress 
and contains numerous articles and suggestions on the 
details of various branches of photographic work, full of 
value and usefulness to the photographer. The latter 
half of the book refers more particularly to a description 
of processes and formulas bearing on photoengraving, 
process work, etc., with a directory of photographic so- 
cieties. In addition to this there are many illustrations, 
some of which are interesting and instructive. 
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^Business and 'sEPersonaL 



The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 

Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bndgeton, N. J. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Spring & Varick Sts., New York. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Qit 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

83?" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Ad dre mm must accompany all letters 

or no attention will be paid thereto. This is for out 

information and not for publication. 
Refci-fMifeM to former articles or answers should 

give date of paper and page or number of question. 
Inq niricM not answered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
R 11 y v I'm wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American supplements referred 

to may be had at the office. Price 10 cents each. 
Book* referred to promptly supplied on receipt of 

price. 
nil iie rain sent for examination should be distinctly 

marked or labeled. 



(7072) R. B. D. writes : 1. Is old lead 

pipe sufficiently pure for storage battery plates? My 
battery will not remain charged, and I presume that it is 
because of local action on the surface of the plates. A. 
The old lead pipe should work for your battery. Proba- 
bly there is a short circuit somewhere, either within the 
cell or between the plate terminals outside. Dampness 
might be at the root of the trouble. 2. In order to seal 
my storage cell with a permanent cover I filled the spaces 
between and around the plates with salt, filling the cell 
to within three-eighths inch of the top, and then poured 
a melted compound of paraffine wax and resin over the 
salt until the jar was full. When the compound was cool 
I inserted two tubes into the cell and got rid of the salt 
by passing a stream of water through the cell. Is.it pro- 
bable that the brine would injure the plates in this opera- 
tion ? A. This process should do no harm, provided the 
salt was all washed out Otherwise the chlorine of the 
salt might affect the operations of forming, charging and 
discharging, or the hydrochloric acid set free might at- 
tack the lead and cause undue formation of lead sul- 
phate. 

(7073) S. A. says : Please give me a 
good formula for making white frosting, such as painters 
use on windows, that will stand a considerable heat. A. 
Put a piece of putty in muslin, twist the fabric tight and 
tie it into the shape of a pad; well clean the glass first, 
and then pat it over. The putty will exude sufficiently 
through the muslin to render the stain opaque Let it 
dry hard and then varnish. If a pattern is required, cut it 
out in paper as a stencil; place it so as not to slip and 
proceed as above, removing the stencil when finished. 
If there should be any objection to the existence of the 
clear spaces, cover with slightly opaque varnish. 

(7074) R. N. writes : 1 I am going to 
build a two sixteen candle power light dynamo. Thedy- 
namo I am using as a model is made to give an E. M. F. 
of 25 volts and a current of 8 amperes by using 8 pounds of 
wire No. 14 for the field cores and 1J-6 pounds No. 18 for 
the armature. By winding proper sizes of wire on the ar- 
mature and field cores, any strength of current or poten- 
tial should be obtainable within limits. 1 Now, I would 
like to know how many pounds and what size of wire 
should be used for the field cores and armature to obtain 
an E. M. F. of 100 volte and a current of 2 amperes. A. 
A rough, approximate rule to change voltage is to use 
wire whose cross sectional area is in inverse propor- 
tion to the voltage desired. Thus, If No. 14 and No. 18 
wire respectively give ?5 volts, then apply the proportion 
cross sectional areas of No. 14 and No. 18 respectively. 
Cross sectional area of desired wires : : 100:35. This gives 
us No. 30 and 34 wire. 2. Could the wire on the arma- 
ture and field cores be wound in four equal sections and 
connect these sections either in series or parallel like the 
armature of the magneto-electric machine in " Experi- 
mental Science," page 484, to secure a current of differ- 
ent voltage, say 100, 50, and 35 volts ? A. This could be 
done, but would introduce more complication. 3. Would 
you advise to soak the wire in a solution of shellac while 
winding ? Would single covered wire be safe ? A. Use 
double covered wire and apply shellac to each layer after 
winding it on. 4. Please state the relative conductivity 
of aluminum. A. Copper=l. Aluminum =056 approxi- 
mately. 

(7075) G. O. H. writes : 1. I have a tele- 
phone line of about a quarter of a mile in length, using 
the Bell receivers. Every night, as soon as the arc lights 
in the streets are turned on, there is a peculiar humming 
noise heard in the telephone. Part of the way the line 
runs parallel with the arc and incandescent light wires, 
but not less than 80 or 100 feet from them. What is the 
cause of the humming, and how can it be remedied ? A. 



The electric light circuit causes the trouble. A metallic 
circuit will greatly or entirely reduce it. 2. Would there 
be too much resistance to use transmitters made exactly 
like the receivers? A. No. 3. Would not the motor in 
the Scientific American Supplement, No. 641, be 
much strengthened by filling in between each section of 
coils on the armature with pieces of sheet iron fitting 
closely to the core? A. At the expense of considerable 
additional complication this could be done. It would, 
slightly increase the efficiency. 

(7076) R. G. B. says : Can you suggest 
something that will prevent rust forming on steel surgi- 
cal instruments? They are used only occasionally (3 or 4 
times a week) and are in a dry cabinet in a dry office. It 
won't do to nickel plate them. A . 1 . Clean frequently ; 
after using, clean with dry chamois leather and wipe off 
with an oiled rag. 2. For this purpose the Lancet con- 
fidently recommends a mixture of equal parts of carbolic 
acid and olive oil, smeared over the surface of the in- 
struments . This plan is much used by medical officers in 
the navy, and is found to preserve the polish and bright- 
ness of the steel, however moist and warm the climate 
may be. 

(7077) D . E. S . asks: 1. Please answer the 

following questions as soon as convenient: 1. In trans- 
mitting music, speech, etc., by telephone would two dust 
transmitters with 500 ohm induction coils give better re- 
sults, than one? Could two or more induction coils (500 
ohms) be connected up with one transmitter to give loud 
results, and how connected ? A . A single dust trans- 
mitter with proper collecting trumpet or cone should an- 
swer. We do not advise the use of more than one trans- 
mitter. 2. Can a funnel be attached to an ordinary tele- 
phone receiver so that all in a room may hear ? Is 
there any loud receiver made? If so, by whom? If not, 
how could one be made? A. Yes; a large funnel helps, 
but the sound is apt to be rather weak. The loud speak- 
ing telephone of Edison is described in Supplement, 
Nob. 127 and 138; other illustrated articles on such tele- 
phones will be found in Supplement, Nob. 163, 207, 339, 
350, 596, 719, 711, 769, and 997; price 10 cents each. 3. 
What is considered the best form of transmitter for long 
distance work— carbon contact or dust? A. The dust 
telephone. 4. For experimental work, whatjis the best and 
cheapest thing that can be introduced into a circuit to add 
resistance? A. A carbon rod laid in a groove in a par- 
affined board with sliding contact is excellent. Or simply 
uSe iron wire coils, remembering that unless wound anti- 
inductively, i. e , doubled at center ,-they will create mag- 
netic fields and affect delicate instruments. By using 
several carbon rods of different diameters a large range 
may be secured. See articles on the engineering details 
of long distance telephones, also the cost of such tele- 
phones, in Scientipc American, No. 4, vol. 64, No. 2, 
vol. 66, and No. 2, vol. 72,. also Supplement, Nob. 822, 
836, and 895; price 10 cents each by mail. 

(7078) J. J. H. asks for a good recipe 

for polish for brown russet leather shoes. 

A. 1. Soft soap 2 parts. 

Linseed oil 3 " 

Annatto solution (in oil) 8 * l 

Beeswax 3 " 

Turpentine 8 '* 

Water 8 u 

Dissolve the soap in the water and add the annatto ; 

melt the wax in the oil and turpentine, and gradually 

stir ii 1 the soap solution, stirring until cold. 

2. Palm oil 16 parts. 

Common soap 48 *♦ 

Oleic acid 32 ** 

Glycerin. 10 " 

Tannic acid 1 * 4 

Melt the soap and palm oil together at a gentle heat, 
and add the oleic acid ; dissolve the tannic acid in the 
gly cerin, add to the hot soap and oil mixture, and stir 
until cold. 

3. Oil of turpentine 20 parts. 

Yellow wax 9 ** 

Common soap 1 ** 

Boiling water 20 " 

Dissolve the wax in the oil with the acid of the water 
bath, and the soap in the water; mix the two solutions 
in a hot mortar, and stir until cold.— American Drug- 
gist 

(7079) C. H. B. writes : Is it a poor plan 

to connect batteries of different kinds, or of different de- 
grees of exhaustion, together in series, and, if so, what 
constitutes the objection? A. The principal rules for 
batteries are these: To obtain the maximum current from 
a given number of cells the internal resistance must be 
equal to the external. To obtain high efficiency make 
the internal resistance as low as possible and concentrate 
the resistance on the work. It is quite immaterial 
whether batteries of different kinds be mixed as far as the 
mere question of mixture is concerned. The efficiency 
will depend on the efficiency of the component cells and 
no more. Exhausted cells will by their inferiority re- 
duce the quality of the combination. 

(7080) R. C. P. p.sks how a motor may 

be transformed into a dynamo. A. No change is neces- 
sary, except that motors are less critical in requirement, 
practically speaking, than dynamos, and as built are apt 
to make poor dynamos. A thicker core, smaller air gaps, 
cast iron for field core and laminated armature core 
should be employed in dynamos. 

(7081) R. B. W. asks : How many hours 

in your judgment would six Mesco dry batteries, Largest 
size, continue to furnish a spark of sufficient size to ignite 
gas successfully in a two horse vapor stationaryengine ? 
And would you recommend the use of dry instead of a 
wet battery? A. Wecannot give any satisfactory answer, 
but would incline to recommend Leclanche batteries in 
place of dry batteries. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

DECEHBER 22, 1896, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



TO INVENT0ES. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN St, CO., office Scientific American, 
361 Broadway, New York. 



Airship, a J. St Croix 673^49 

Alarm. See Bicycle alarm. Speed indicating 

alarm . 

Amalgamator, Storer & Martin 573,834 

Animal trap, S.Cedzo 573,761 

Automaticbrake, W. Pendley 573,791 

Awning, W. Bennett 573,639 

Axles, locking device forextensible, 8. F. Welch 573,836 
Bag. See Dressing bag. 

Bait guard, W. R. Dales 673,572 

Bathtub, invalid's, M. O. Kuftaer 573,625 

Battery. See Electric battery. 

Bell, bicycle, D. Kohn 673,668 

Belt, H. B. Ireys 573,515 

Bicycle, J. Gillespie 673,779 

Bicycle alarm, Swearingen & Lemen 573,555 

Bicycle carrier, H. D. Cahill 673,502 

Bicycle crank hanger bearing, E. Aze 573,634 

Bicycle frames. Joint for membere of, W. A. Pen- 

Beld 573,696 

Bicycle handle bar, whistling, A. H. Koehler 573,666 

Bicycle or other vehicle coupling, K. 8. Keeler... 573,469 

Bicycle stand, portable, E. L. Peisar 573,482 

Bicycle supporting stand, J. L. Benton 673,811 

Blower, rotary, S. B. Minnich 673,609 

Blower, steam, H. E. Parson 573,480 

§ oiler. See Range boiler, 
oiler tube orflue, J. R. DeRemer 573,646 

Bolting machine sieves, cleaner for, W. J. Lough 573,674 

Bottle, F. H. Bultman 573,760 

Bottle, M. Rosenstock 573,484 

Bottle, R. E.Thurman 573,495 

Bottle, J. V. Van Name 573,557 

Bottle and stopper, I.. J. A. Fernandez 573,773 

Bottle, a ntlreflrilng.T. Folks 573,775 

Bottle closure, W. P. Mayes 573,518 

Bottle tilling and corking apparatus, J. C. Pen- 
nington 573,792 

BottleTabeling machine, Kohl & Paulus 573,667 

Bottle, non-reflllable, A. G. Canada 573,666 

Bottle stopper, C. K. Fuchs 573,589 

Bottle stopper and fastener, C. K. Fuchs 673,588 

Bottle valve stopper, J. W. Simons 573,490 

Box. See Hat box. 

Box, Z. A. Barrett 573,753 

Box, C. M. Green 573,782 

Braiding machine, II . Janssen 573,598 

Brake. See Automatic brake. Car brake. Car 
safety brake. Fluid pressure brake. Wagon 

Brake rigging slack adjuster, D. C. O'Kain 573,613 

Brake shoe, J. McLachlan 573,623 

Branning machine. Daellenbach & Phillips 673,450 

Breast strap slide, H. D. Warner 573,559 

Brickkiln, Coates & Hancock 573,445 

Brick mould, sectional, J. M. Ervin 1573,455 

Brick pressing apparatus, Hughes & Gill 573,514 

Brush.A.Schuck f. 573,711 

Buckets, tongs, etc., discharging mechanism for, 

H. Sawyer 573,708 

Buffing or polishing appliance, H. A. Webster 573,735 

Buffing or polishing device, H. A. Webster 573,734 

Buildings with each other and with the founda- 
tions, means for rigidly connecting parts of, 

C. Delahunt 7. 673,462 

Bung, H . Rosenthal 573,624 

Button for gloves, fastening, J. Steinberger 573,550 

Button,-separable, E. Pringle 573,532, 573,533 

Calculating device, S. N. Dodd 573,506 

Can opener, C. S. Hopper 573,465 

Cant hook, lumberman's, J. M. Ellis 573,844 

Cape, E. Bice 573,618 

Car brake, B. F.Jackson 573,663 

Car coupling, R. C. Simmons 573,546 

Car door, sliding, S. Schallenberger 573,486 

Car fender, D. 0. Beckwith 573,638 

Car safety brake, street, B. L. Kilgour 573,516 

Car wheel grinding mechanism, H. A. Pedrick... 573,694 

Car wheel, railway, J. J. A. Miller 573,519 

Carbonating device, J. W. Seavolt 573,712 

Card holder, coin controlled playing, Coupal & 

Gray..... 573,810 

Cards, wire rod for jacquard, Cleary & Miller 573,813 

Carousel, G. A. Dentzel 573,577 

Carpet sweeper, I. E. Stump 573,554 

Case. See Ticket case. 

Cash register, H. Pottin 573,699 

Cash register and indicator, G. L. Barnes 573,435 

Centrifugal apparatus, E.G. N. Salenius 573,707 

Chain making machine, W. A; Reid 573,537 

Chloroform and .apparatus therefor, making, O. 

Porsch 573,483 

Cigar branding device, Walsh & Todd 573,730 

Cigarette machine, J. A. Bonsack 573,640 

Clamp. See Saw clamp. Woodworker's clamp. 

Cleaning or polishing implement, N. A. Petry 573,697 

Clock 1*11, S.A. Galpin 573,778 

Cloth finishing machines, adjustable means for 

instrumentalities in, M. La Fountain, Jr 573,669 

Cloth liying machine, B. L. Cox 573,448 

Clothes drier and fire escape, combined, J. R. 

Lomas 573,673 

Clutch, friction, H. McLeod 573,689 

Coffee pot, C. H. Chase 573,440 

Combing machine, W. Whalley et a! 573,740 

Confectionery machine, 8. J. Hicks 573,463 

Core press, M. P. Coleman 573,643 

Corkscrew knife. C. H. Muller 573,475 

Com husker, J. Willmann 573,561 

Corabusking machine, J. J. -Woodman 573,600 

Cornice machine, G . Henderson 573,655 

Corset stiffener, J. S. Crotty 573,570 

Coupling. See Car coupling. Tire coupling. 

Crate, A. Stratton 573,718 

Crate, folding, W. J. Aicklen 573,804 

Crate, folding shipping, J. H. Pollard 573,529 

Crematory, odorless, C. W. Lent 573,605 

Cultivator, J. M. Robinson 573,704 

Cupola furnace, J. B. Magill 573,825 

Cutter. See Potato cutter. 

Cycle stand and mud guard, combined, Schwarz 

4 Luxeder 573,542 

Dead centers, device for overcoming, Tyrrell & 

Holford 573,801 

Detergent compounds, making, T. C. Burgis 573,438 

Dial for recording apparatus, F. G. Lougee 573,606 

Diamond polishing dop, E. & E. Loesser 573,672 

Digger. See Potato digger. 

Display box cover, G. M. Hudson 673,661 

Display rack, J. M. Taylor 673,835 

Door closer, check and holder, C. J. Wagener 573,497 

Drawer for holding documents, etc., T. G. 

Knight 573,685 

Drawer support, sliding, F. Hamilton 573,461 

Dredging machine, C7u. Olson 573,832 

Dressingbag, W. S\ Williams ; 673,742 

Drier. See Clothes drier. Hairdrier. 

Drill tetrapod, A. E. W. Melssner 573,608 

Drilling machine, W. Bynon 573,808 

Dust collector, E. B. Whttmore 573,837 

Dustpan, A. C. Gerow 673,460 

Dyeing apparatus, J. Berger 573,755 

Easel attachment, G. A. Bobbins 673 - 7 !S 

Electric battery, A . E. Stephenson 573,493 

Electric elevator, P. W. Leffler 573,820 

Electric engine, IT. Dyer 573,581 

Electric floor push, H. C. Thomson 573,723 

Electric heater, H.L.Tyler 673,629 

Electric heater regulator, A. D. Lagrelle 573,670 

Electric light support, E. J. Fulghum 573,817 

Electric switch, W. & H. Boardman 573,807 

Electrical connecting cord, C. H. McEvoy 573,612 

Electrical energy, system for generating and dis- 
tributing, C. M. Green 673,647 

Electrical resistance device, D. C. Voss 573,558 

Elevator. See Electric elevator. 

Elevator.C. R. Pratt 573,531 

Elevator mechanism, J. H. Clark 573,809 

End gate, Pierce & Warner 573,794 

Engine. See Electric engine. Gas engine. Gas 
or vapor engine. Paper pulping engine. Trac- 
tion engine. 

Evaporator, fruit, A. Lehmann 573,787 

Excavator, Phillips & Stebinger 573,698 

Exhaust apparatus, J. Y. Smith 573,547 

Fan attachment for rocking chairs, etc., Schur- 

mann & Brophy 573,541 

Fans, etc., means for operating, A. Floreset al.. 573,774 
Fastener or clasp for artlclesof apparel, Mixer & 

Lewis 573,829 

Fastening device, W. S. Bechtold 673,754 

Fastening device, W. Munro 573,685 

Fence, A. Keeler 573,468 

Fence guard, 8. Crowell 573,571 

Fence machine, wire, G. S.'& R. Anderson 573,632 

Fence making mach ine, R . Dial 573,815 

Fence post, H. L. Ferris 67iw08 

Fence post, E. W. Wood 573,748 

Fence post or columnar pillar, Fry & Joh nso n. . . . 573,777 

Fence, wire, D. H. McPherson 573,831 

Fender. See Car fender. 

Fifth wheel, vehicle, F. L. Thomas 573.722 



t^ile, paper, C. M. Carnahan 573,569 

Filter or oil extractor. H . A . Collins 573,766 

Firearm sight, C. G. Thunen 573,725 

Fireproof buildings, construction of, P. McCabe 573,476 

Fireproof studding, P. M. Bruner 573,839 

Fluid pressure brake, H. S. Park 573,790 

Folding machine, Kloninger & Button 573,603 

Fork. See Hay fork. 

Fruit cleaning machine, C. Duckworth 573,769 

Frying pans. etc.. lid for, R. A. Morgan 573,680 

Fumigator, W. M. Luther 573,675 

Furnace. See Cupola furnace. 

Furnace air heating apparatus, W. Stubblebine. . 573,799 

Furnace for iron working, W . Heckert 573,590 

Gage, O. Forbush 573,457 

Garbage, process of and apparatus for treating, 

I7m. Slmonin 573,714 

Garment fastener, H . Kerngood 573,470 

Gas burners, solution for illuminant mantles for 

Bunsen, W. &L. Hooker 573,513 

Gas engine, J. Charter, Jr 573,762 

Gas or vapor engine, G. S. Tiffany 573,628 

Gate. See End gate. 

Gearing, F. H. Richards 573,620 

Generator. See Steam generator. 

Glove, J. Comrie 573,447 

Grade delineator, O. F. Sonne 573,717 

Grain separator, R. W. Rossiter 573,706 

Grate, front, V. O. Farwell 573,816 

Gravity motor, J. N. Ericsson 573,683 

Hairdrier, R. P. &H. L.Bowdoin 573,43» 

Hair pins, apparatus for manufacturing, G. Reh- 

fussetaf. 573,536 

Handle, F. C.Rockwell 573,796 

Harrow, J. P. De Moss, Jr 573,505 

Hat box or trunk, M. Lyons 573,789 

Hat or cap, M . Panoff. 573,614 

Hat securing apparatus, Standfield & Brew 573,492 

Hayfork, D. A. Shank 573,709 

Hay press, C. E.Jones 573,785 

Heater. See Electric heater. 

Heater, J. E. Dame 573,451 

Hinge, blind, J. H. Shull 573,544 

Hinge, spring, E. P. Sedgwick 573,713 

Hoist, etc., J. W.Martin 573,678 

Hook. See Cant hook. 

Horse cleaner, P. M. Donahoo 573,579 

Horseshoe, A.J.Clark 573,503 

Horseshoe nail blanks, machine for feeding, W . 

P. Whitmarsh 573,560 

Hydraulic press, Schltmp & Charouzek 573,710' 

Ice cream mould and disher, H . G . Morris 573,681 

Incandescent lights, annular liquid combustible 

burner for, G. Dltmar 573,578 

Inhaler mask, Orr & Chapman 573,691 

Insect destroyer, W. H. Freeman 573,587 

Insect trap, Daughtrey & Cowart 573,814 

Ironing table, R.'W. Schulte 673,539 

Jack See Screw 1&,ck * 

Jacquard mechanism ,'f. H. Richards .. .573,621 to 573,623 

Jar closure, F. H. Palmer 573,693 

Journal bearing, P. J. Westphal 573,738 

Key operated mechanism, F . H . Richards 573,619 

Kiln. See Brick kiln. 
Knife. See Corkscrew knife. 

Knit fabric for mattresses, G. F.Sumner 573,720 

Knitting machine, F. A. Nye 573,527 

Knitting machine, rib, L. N. D. Williams 573,743 

Lamp, electric arc, E. P.Hopkins 573,464 

Lamp, electric arc, J. A. Mosner 573,830 

Lamp, electric arc, E. H. A. H. Von Nollendorf 573,526 

Lamp, electric arc, P. F. H. Queisser 573,617 

Lamp, switch and signal, C. Bergener 573,501 

Lastortree, E. C. Colver 573,644 

Lathe, multiple spindle, C. P. Topping 573,726 

Laths and partitions, support for wire, F. J. 

Hearnshaw 573,512 

Latrine, Wills & Jordan 573,744 

Level and plumb, spirit, W. M. Morton 573,682 

Lifter. See Wagon body lifter. 

Lightning and water conductor, combined, L. 

Adams 673,750 

Liquid separators, dirt arrester for, T. H. 

Springer 573,833 

Loom, needle, J. B. Martin 573,827 

Loom shuttle box motion, O. W. Schaum 573,488 

Loom stopping mechanism, F. M. J. Grenier 573,648 

Looms, salvage producing device for, W. Simp- 
son 573,715 

Lubricator, A. L. Hochholzer et al 573,657 

Magnetic separation, process of and machine for, 

Sanders & Thompson 573,485 

Mail marking machine. J. S. Hansen 573,662, 573,653 

Match machine, W. W. Abbott 573,802 

Meat tenderer, H. C. Hubbell 573,660 

Metal separator, electric, Whitacre & Wolfe 573,741 

Metal shavings, machine for producing, J. G. 

Ulmann 573,728 

Metals or alloys, introducing chrome into, Placet 

& Bonnet.... 573,615 

Mining and dredging, ejector for, W. Muir 573,611 

Mirror, A. C. Estabrook 673,770 

Mould. See Brick mould. Ice cream mould. 

Moulding machine, S. Groves 573,783 

Motor. See Gravity motor. 

Mowing apparatus, hay.T. J. Morey 573,679 

Music holder and turner, M. L. W. Zingerman. .. 573,749 

Necktie, A. J. Keck 573,467 

Necktie fastener, W. W. Waterbury 573,733 

Nippers, J. L. Sours 573,548 

Nozzle, Swift & Stewart 573,721 

Nut lock, E. W. Edwards 573,840 

Nut lock, W. H. Fossett 573,776 

Nut lock, O. P. Swanson 573,800 

Ore jigging machine, W. Hooper 573,594 

Package tie, J. Pusey ■. 573,700 

Padlock, permutation, G. L. Baker 573,806 

Paper grooving machine, Robinson& Smith 573,705 

Paper holder and advertising device,combined 

toilet, W. Fisher 573,686 

Paper making machines, suction roll for, F. E. 

Allen 573,752 

Paper pulping engine, E. D. Speer 573,627 

Paper, toilet, E.Jerome 573,599, 573,600 

Penholder, V. E. Minich 573,520 

Penholder.W. B. Perry 573,696 

Pencil sharpener, T. Waring 573,731 

Photographic printing frame, Moore & McLaugh- 
lin 573,621 

Photographic shutter, automatic, P. L. Wilker- 

son 573,499 

Piano attachment, J. H. Moyer 573,474 

Pipe. See Tobacco pipe. 

Pipe patch, N. E. Smith 573,491 

Pitcher, molasses, S. P. Brown 573,759 

Pit ching apparatus, M.Guethler 573,818 

Plow attachment, J. N. Cocks 573,804 

Plow, reversible, E. J. Lotze 573,824 

Post. See Fence post. 

Post winder and wire fastener, C. L. Etheridge.. 573,771 

Potato cutter, L. Sternberg 573,561 

Potato digger. G. W. M. Shearer 573,798 

Powder mixing device, O. Millard 573,473 

Power transmitting device, C. F. Dinkle 573,768' 

Press. See Core press. Hay press. Hydraulic 

press. 
Printing from collotype or albertype plates, ma- 
chine for, W. 8. Huson 573,596 

Printing machine, J. G. Hoyt 573,595 

Printing plate inking machine, J. P. Stevens 573,552 

Printing surfaces, producing celluloid rollers 

with, H. Ziegler-Reinacher 573,564 

Propeller, F.Wittram 573,562 

Propelling mechanism, boat, J. H. McDonald — 573,522 

Pulley block friction, E. R. Wethered 573,739 

Pump for raising and measuring liquids, E. Capi- 

taine 573,641 

Pump power attachment, Newman & Johnson 573,525 

Pump, wheel, I. T. Dyer 573,580 

Rack. See Display rack. 

Radiator drainage valve, W. P. & R. P. Thomp- 
son 573,556 

Railway brakeequalizing device, J. A. Markley... 573,677 

Railway crossing, W. C. Wood 573,747 

Railway, electric, P. W. Leffler 573,819 

Railway, etc., electric, P. W. Leffler 573,821, 573,822 

Railway rail fish plate and coupling, C. M. Chunn 573,442 

Railway switch, D. H. McClelland 573,477 

Railway switch safety appliance, J. C. Stuart 573,494 

Railway track cleaner, G. E.Turner 573,842 

Railway trains, electric signal operating device 

for, G. F. & F. K. Singer. 573,716 

Railways, apparatus for increasing adhesion of 
driving wheels of motor vehicles for, W. 

Feldmann 573,772 

Railways, apparatus for preventing collisions on 

electric, B. C. Tilghman, Jr 573,496 

Railways, etc., automatic system of distribution 

and control for electric, W. H. Cooley 57£,54. r > 

Rake tooth, C. E. Peabody 573,481 

Range boiler, R. M.Wilson 573,746 

Ratchet wrench, E. T. Warn 573,782 

Recording apparatus, A. G. H. Oehms 573,478 

Register. See Cash register. 

Regulator. See Speed regulator. 

Revolver safety device, D. B . & J. H. Wesson .... 573,736 

Roadway, A. Bliss 573,757 

Rock drilling machine, hand power, R. P. Elmore 573,454 
Rolls, apparatus for dressing or polishing, R. G. 

Pilkington 573.628 

Rubber shoe, W. B. Kinsley 573,664 

Ruling machine, slate, E. F. H. West«nfeld 573,843 

Sampling machine, C. C. Moore, Jr ." 573,610 

Sash fastener, W. A. Gammell 573,509 

Sash fastener, W. H. Stow 573,553 

Sash fastenerand support, J. B. Cahoon 573,439 

Sash, window, J. H. Shull 573,545 

Saw, F. S. Bradley 673,812 
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Saw clamp. West & Johnson 573,737 

Screen. See Window screen. 

Screw cover for shafting, set, C. P. Anderson 573,751 

Screw jack, A. H. Moves 573,684 

Seal, E J. Brooks 573,758 

Separator. See Grain separator. Liquid separa- 
tor. Metal separator. 

Shaft shackl e, wagon, H. M. Applegate 573,633 

Shoe holder, W.P.Welch 573,498 

Show card, etc., or means for displaying velvets, 

etc., K. J. N. BuBden 573,538 

Shutter or screen, adjustable and folding, O. 

Hover 573,659 

Sign apparatus. Illuminated, J. U. Barr, Jr 573,436 

Signaling apparatus, electric, Herzog & Wheeler. 

573,591, 573,592 

Skid, portable power, H. B.Williams 573,630 

Skirt, C. Cohn 573,765 

Skirt, S. Haas 573,650 

Skirt slit holder, C. Van Hoesen 573,729 

Slag buggy train coupling, J. L. Thomson 573,724 

Snow plow, sweeper, scraper and sprinkler for 

car tracks. W. Grunow, Jr 573,511 

Soap frame, C.W.Gates 573,459 

Soda fountain jars, tilting appliance for, C. H. 

Duffleld 573,453 

Spade, ditching, L. Iwan 573,597 

Speed indicating alarm, B. F. Card 573,568 

Speed regulator for electromotors, automatic, L. 

Denayrouze 573,767 

Speed regulator for gas engines, E. Capitaine 573,642 

Spinning and twisting frame, Gregson & Murray 573,649 

Spinning machine, J. S. Macf arlane. 573,676 

Spinning machine, H.A.Owen 573,692 

Spool holder, A. M. Yeakel 573,563 

Square, combined weather .boarding and try, R. 

B. Poindexter 573,795 

Steam generator, McGregor & Jackson 573,688 

Steam trap, S. H. Howland 573,658 

Stencil cutting machine, Hoff& Munson 573,841 

Stopper. See Bottle stopper. Bottle valve stop- 
per. 

Stove attachment, Perrault &>Bauer 573,793 

Switch. See Electric BWitch. Railway switch. 

Switch lever locking mechanism, R. H. Canfleld 573,567 

Switching apparatus, electrical, F.W.Jones 573,601 

Table. See Ironin g table. 

Tablet compressing machine, H. L. Clark 573,443 

Tack driving machine, J. E. CriBp 573,449 

Tank. See Water tank. 

Tawing hides, G. W. Adler 573,631 

Telephone attachment, W. O. Christopher 573,441 

Telephone exchange system , W. W. Dean 573,575 

Telephone syBtem, common battery, W. W. Dean 573,576 

Tenpins, F. C.Rockwell 573,797 

Thill couplings, antirattler for, H. W. Lawrence 573,786 

Thrashing machine, G. W. Papke 573,479 

Thrashing machine band cutter and spreader, M. 

Regnier 573,701 

Ticket case, E. S. McMaster 573,524 

Tie. See Package tie. 

Tie plate, M. Sellers 573,543 

Tile machine, rooang, Krebs & Weil 573,604 

Tire coupling, E. Gorsuch 573,781 

Tire for vehicle wheels, elastic sectional, J. Lind- 
say 573,471 

Tire, pneumatic, C. W. Bernson 573,838 

Tire, pneumatic, L. Claxton 573,444 

Tire, rubber, R. A. Leigh 573,671 

Tire tightener, E. Gorsuch 573,780 

Tire tightening washer, J. Pollock 573,616 

Tires, automatic pump for inflating pneumatic, 

R. Mainardi 573,826 

Toaster, E.P.Davies 573,574 

Tobacco pipe, H. & H.Hunt, Jr 573,662 

Tool handles, detachable fastening for, A. Bony 573,565 
Traction engine and harvester attachment, B. 

Holt 573,593 

Trap. See Animal trap. Insect trap. Steam 

trap. 
Trolley adjusting and regulating device, C. F. 

Randall. 573,535 

Trolley pole governor, V. T. Lynch 573,517 

Trousers leg folding device, Y. E. Holloway 573,784 

Truck, car, J. C. Barber 573,636 

Truck, motor car, P. W. Leffler 573,823 

Tub support, clothes horse and ironing board, 

combined, E. L. Bergstresser 573,756 

Tube, A. Kirschbaum 573,602 

Typewriting machine, Harnsberger & Wright 573,654 

Typewriting machine, M. G. Merritt 573,472 

Typewriting machine, C. H. Shepard 573,626 

Valve, B. W.Hill 573,656 

Valve, A. Marichal 573,607 

Valve, ball cock, J. Porteous 573,530 

Valve, boiler cheeky C. Linstrom 573,788 

Valve, flush tank, C. F. Schumacher 573,540 

Valve, pressure reducing and regulating, L. H. 

Hawley 573,462 

Vehicle wheel, E. Aze 573,635 

Vehicle wheel, N. D. Coe 573,764 

Velocipede, E. L. Evens 573,456 

Velocipede, marine, S. E. Maxon 573,828 

Vessel, C. Odinet 573,690 

Wagon body lifter, E.J. Strong 573,719 

Wagon brake, Farrell & Clancy 573,585 

Wagon brake, automatic, J. S. Cochran 573,446 

Wagon standWd, E. Foutrel 573,458 

Washer. See Tire tightening washer. 

Water closet flushing device, N. P. Emmet 573,582 

Water tank, portable. E. D. Etnyre 573,584 

Weather Btrip, T.J. Moseley 573,683 

Wedge making apparatus, J. W. Hussey 573,466 

Wheat washing machine, J. McDaniel 573,686, 573,687 

Windmill, F. M.Goodhue 573,510 

Window appliance, J. H. Shull 573,489 

Window screen, W.C. Ackley 573,803 

Wire, manufacture of tinned, F. H. Daniels 573,573 

Wire, means for imparting helical forms to, D. A. 

Cobb 573,763 

Woodworker^ clamp, A. Wilson 573,745 

Wool fat, apparatus for extracting, F. N. Turney 573,727 
Wrench. See Ratchet wrench. 

Wrench, H. C. Barlow 573,637 

Wrench, Bigelow & Gates 573,806 

Wrench, L. L. Hall 573,651 

Wrench, Richard & Colman 573,702 

Wrench, M. D. Schaller 573,487 

Yielding device^J. F. Raders 573,534 

Yoke, neck, R. Evans 573,507 
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DESIGNS. 

Alphabet, D. M. Moore 

Badge, T. A. Gerbig 

Bedstead, M. G. Merritt 26,449, 

Bicycle handle, W. E. Blake 

Border plate, metallic, E. A. Langenbach 

Bottle, H. D. Williams 

Ceiling plate, metallic, E. A. Langenbach 

Chafing dish, L. Wojidkow 

Chafing dish Btand , L. Wojidkow 26.432 to 

Cock for air brake pipes, angle, F. A. McArthur . . . 

Coffee pot, L. Wojidkow 

Dish, covered, G C. C.Vogt 

Egg beater, G. H. Steele 

Forging machine frame, G. Saxon 

Indicator cas ing, H. G. Hess 

Mail packing machine guide, H. E. Waite 

Mandolin, E. N. Livermore 

Mirrors, etc., back and handle for, P. O. Dickin- 
son 

Photographic card mount, P. J. Stuparich 

Plow handle or grip, L. L. Christian 

Stall floor support, J. M. Fiske 

Table, J. F, McKenzie 

Toaster, L. Wojidkow 

Toy, J. Bruce 

Truck Bide bar,!S. M. Curwen 

Violin, E. N. Livermore 

Watchcase, J. C. Dueber 



26,428 
26,420 
26,450 
26,445 
26,447 
26.429 
26,446 
26,431 
26,435 
26,441 
26,436 
26,430 
26,438 
26,440 
26,426 
26,439 
26,424 

26,422 
26,427 
26,444 
26,443 
26,448 
26,437 
26,425 
26,442 
26,423 
26,421 



ORDINARY RATES. 

Inside Page, each insertion -- 75 cents a line 
Buck Page, eat-li insertion ---- Sil .0(1 a line 

t&'For some classes of Advertisements, Special and 
Higher rates are requ red. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




«!.„ Foot power 
Otar * Screw 

...cutting 
I A ||| no Automatic 
LdlllCO Cross feed 

9 and 11-inch Swine. 
Newand Original Features 

Send/or Catalogue B. 
Srneca Falls Mfg. Company, 
69S Water Su.Seneca Falls, NT 



L D OWER3c FOOT I SHAPERS. PLANERS. DRILLS. 
Jl-r»!j«r C. MACHINE. SHOP OUTr ITS, TOOLS 
JK ■ H C. O- 1 AND SUPPLIES. CATALOGUE TREE 

)EBASTIAN LATHE CO- 120CULVERT ST. CINCINNATI. 
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TEAM 
TAMP 



Our patented steam 
stamp will crush 
ores more economic- 
ally, cost less in 
time and money to 
install, and less for 
repairs than any 
other mill in exist- 
ence. Equally well 
adapted for capitalists or prospectors use. 
Full Information supplied by 

CATES IRON WORKS. CHICACO. 



EDGE TOOLS-"- 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. , 

jy May we send you our Catalogue, 
which will give you some Information ? 

IJRAFTON STONE COMPANY, 
No. SO River Street, Grafton, Ohio. 




FOB ALL SHAFT SUES. 




Write for Price*. 



Hub Roller Bearings 

NO WEAR. NO FRICTION. 

Rolls Accurately Guided 

in Parallel Lines. 

They Save Power, Oil, Time. 
They are the Best! Trytheml 

The Ball Bearing Co. 

1 2 Watson St., Boston, Mass. 




"My Well and what came out of it." 

A Btory by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 

By the 

Pohle Air Lift Pump 

Bulletins to tell you will be Bent on application. 

The Ingersoll-Sergeant Drill Co. 

Havemeyer Building, 26 Cortlandt Street, New York. 



MEWER ...tic FEED 



An Indispensable Labor Saver. 
Will feed, fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted, 

For particulars, prices, etc., 
NEWER TOOL CO., 
16 Elm St., Portland, Me., U.S.A. 





ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

f RAND DRILL CO. 1 



Send for Catalogue. 



100 Broadway, New York. 



COILS and BENDS 

- of- 

Iron, Brass and Copper Pipe 

ALL STYLES. 

The NATIONAL PIPE BENDING CO. 

1 62 River St., New Haven, Conn. 
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UNION M00ELW0RKS CHICAGO 



atmwmmtromm* 




ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In thiB line of business they have had nearly Fifty 
years' experience, and now have unequaled facilities tor 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, .Trademarks, Reissues, Assign- 
ments, and Reports on Infringements of Patents. All 
business intrusted to them 1b done with special care and 
promptness, on very reasonable termB. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Trademarks, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments. Rejected Cases. Hints on the 
Bale of Patents, etc. 

We also send, free of charge, a Synoraisof Koreign 
Patent Laws, Bbowine the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway New York. 
Branch Offices. - No. 622 and 624 F Street. Pacific 
Building, near 7th Street. Washington, D.C. 
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TRADE MARKS. 

Bicycles, SterlingCycle Works 29,340 

Bicycles, tricycles, velocipedes, sundries, and all 

articles relating to a bicycle business, Hib- 

bard, Spencer, Bart let t & Company 29,341 

Cold cure and remedy for diseases of the throat, 

lungs and nasal organs, J. A. Swan 29,328 

Hosiery and gloves, Firm of M.S. Esche 29,327 

Oils, illuminating, Standard Oil Company, of New 

York 29,337 to 29,339 

Paper, writing, G. H. Taylor 29,326 

Remedy, hog and cholera, Moore & Company 29,330 

Soap, C. F. Greenberg 29,336 

Tobacco, H. B. Huntoon 29 336 

Veterinary remedies, E. J. Sanderson & Company 29,329 
Whisky, Mellwood Distillery Company. ...29,332 to 29,334 
Wines and liquors, L. Schetter 29,331 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also b e obtained. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 
MACHINERY — 

allow lower bids on jobs, and give 
greater profit on tbe work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 
1999 Ruby St., Rockford. III. 





Bolt Threading, Bolt Head- 
ing, and Nut Tapping 

MACHINERY. 

W e are t h e leading manufac- 
turers In our line. 
tW m Send for complete Catalogue 
S. A„ mailed free. 

ACME MACHINERY GO. 

Cleveland, Ohio, U.S.A. 



Milling: ladies 

and General Line of Machine 

Shop Tools. 

Hill, Clarke & Co. 

160 Oliver St., BOSTON. 
16 S. Canal St., Chicnso. 





Patent Carrying Track 

OVERHEAD 

TRAMWAY 

for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book. 

The Coburn Trolley Track Mfg. Co., 

. . . HOLYOKE, MASS . . , 
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THE OBER LATHES 

For Turning Aze, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
dles, Whiffletrees.Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 

|y Send for Circular A. 
The Ober Lathe Co., Chagrin Falls, O., U.S.A. 





NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson &VanWinkle 

Co., 

Newark, N . .1 . 

186 Liberty St., N . r. 

86 & 37 S. Canal St., 

Chicago. 



Electricity 

Mechanics; Mechani- 
cal and Architectural 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat ' v.. 
Loco, and Marine). 

The International 
Correspondence Schools 




To Electrical 
....Workers, 

Machinists, Miners, 
Plumbers, Civil Engi- 
neers, Draughtsmen, 
Carpenters, Steam En- 
gineers, Steam Fitters. 
References. Free Ap- 
paratus. Send/or Cir- 
cular, Stating Subject 
you wish to Study. 

B 942, Seranton, Pa. 
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DRQPFORGINGS 
WTMANSGORDON 

WORCESTER.MASS. 

28 BRADLEY STREET". 



Experimental & Model Work 

Circulars & advice free. Gardam & Son, 96 John St.,N. Y. 



Emery Grinding Machinery 
Diamond Face 
Grinding Hachine 

Designed to do grinding 
where email amount or 
stock is to be removed, and 
a flat face is required. 
W Book 15 Free. 

DIAMOND MACHINE CO., 
Box 885, Providence, R. I' 




A Book of Tools 

The " Scientific American " says of 
the Book of Tools : " It is so excel- 
lently made up, and is full of such 
valuable information, that It fairly 
eclipses many works Bold simply on 
their merits." 

"A Book of Tools" Is our cata- 
logue, 650 pagea, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinds, and we will Bend a 
copy free post-paid to any address 
upon receipt of 25 cents in stamps to cover cost of post- 
age and advertising. 

CHAS. A. STRELINGER & GO. 

Address Advertising Dept.. ^rtf^ MlCh. 
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UY TELEPHONES 

That Are Good-Not Cheap Things 

The Lynchburg, Va., Telephone Co. tried to get suc- 
cess out of other apparatus and were put to large losses 
until a change was made to the " Western," 500 capacity 
of tbe latter being now operated there at a profit. 

Hundreds of similar cases may be cited affecting tbe 
apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 

260 South Clinton Street, Chicago 
The Largest Manufacturers of Telephones in the U.S. 



HYPNOTISM 

30c. Prof . Anderson, 8 



Sixty ways, 15. 
100 mge book, 10c 



ny method, $2, 

0< 



>ccult Forces 
7, Masonic Temple, Cnicag 6 




PRINT 

MY 

OWN 

Card v circu- 
lars, with $6 
Press and save 
money. 



Make money print- 
ing for others. Our 
918 Press prints a 
newspaper. Type 
setting easy, printed 
rules. Send stamp 
for catalogue, press- 
es and supplies, to 
the factory, 
KELSEY & CO. 
Meriden, Conn. 



We manufacture the *'Pathlight" and "Scorcher" 
bicycle lamps and other bicycle sundries. We have a 
snug little plant and every facility for stamping, nickel- 
plating, and finishing small metal bicycle novelties in 
first-class style. For estimates, address Tbe Place & 
Terry Mfg. Co., 247 Centre Street, New York. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

Ps'tDEFIANCE.OHIO.U.S.A. 
manufacturers of special 
wood working machinery 

FOR HUB, SPOKE, WHEEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POL E, NECK- YOKE, SI N6LE.TREE, 
HANDLE 8. BARREL" HOOP FACTORIES. 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED- 




Cbe Scientific American 

PUBLIC ATIOnT FOR 1897. 



The prices of the different publications In the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

Scientific American (.weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year. 5.00 
Export Edition of tbe Scientific American (month- 
ly) in Spanish and English, ..... 3.00 
Building Edition of the Scientific American 

(monthly ), - - - - - - - - -2.50 

COMBINED RATES 

In tbe United States, Canada, and Mexico. 

Scientific American and Supplement, - 7.00 

Scientific American and Building Edition, - - 5.00 
Scientific American, tbe Supplement, and Building 

Edition, --------- 9.00 

Terms to Foreign Countries. 

Tbe yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 

U.S. tDglisL 

Honey. Money. 

JE s.d. 
16 5 
14 8 



Scientific American (weekly), - 14.00 

Scientific American Supplement (weekly) 6.00 

Building Edition of tbe Scientific Amer- 
ican (monthly), - - - - -3.00 0124 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and Eng- 
lish, 3.00 12 4 

Combined Rates to Foreign Countries. 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi- 



tion, 



8.50 
6.50 



6 9 
5 2 



Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 

|y Proportionate Rates for Six Months. 

The above rates include postage, which we pay. Re- 
mit by postal or express money order, or draft to orderof 

MUNN «fc CO., 361 Broadway, New Vol U. 
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This beats Wind, steam, or Horse 

Power, we otfer the 
WEB*TEIt 2*6 actuaJ horsepower 

GAS ENGINE 

for $1 50. less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight w9 pounds. 
Made for Gas or Gasoline. 

EP" Write for Special Catalogue. 

WEBSTER MT'G CO., 

1074 West 16th Street, CHICAGO. 



POWER? POWER?? POWER!!! 



Fifty per cent, increase at 
no additional expense. 

Victor Vapor Engine. 

Emphatically the Twentieth 

Century Gas Engine. 

Send stamp for catalogue *'A n 

Reliable agents wanted. 

THOMAS KANE & CO. 

61-66 Wabash Ave., Chicago. 




The Chicago Gas & Gasoline Engine 




The simplest gas and gasoline- 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson In 
strength. Catalogue sent on 
application, ■ 

MANUFACTURED BT 

J. J. NORMAN CO.. 

48 "A" South Clinton St., 

CHICAGO, ILL. 



The Backus Gas or Gasoline Engines 

Simplest and best. Has fewer parts 
thanauy Gas Engire built. Can 
fer to customers who first 
tried other makes that 
were failures and then 
purchased the Backus. 
fW Send for Catalogue. 
Chicago Water Motor an 
Fan Co., 171-173 Lake 
Street, Chicago, III. 

Notice— No catalogues 
mailed unless you state 
what you want to drive. 




APOLLO GALVANIZED IRON. 
The most workable iron. 
The most perfect iron. 
The most uniform iron. 

Every sheet guaranteed. Return to your jobber 
at his expense for the smallest defect. 
You are more than welcome. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 
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Itooni made LIBERTY BELL 

honcrea and lo\ ed. Sweetness aid 

DUftly 0' Ton; hive ma.de THE MEW 

'DEPARTURE BICYCLE BELLS 



v'E SIK reci&'ed " 



"^gBjsroLtjNiij 
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YPEWRITER 

Sold, Rented, Exchanged. 



CUT I'RICES. Send for catalogue. 
Standard Typewriter Exchange, Ha wt_._ 
& Sheble, Props., 6M-C06 Chestnut St., Phila. 



All 

The 

awthorne 



s 
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Durable— Easily Applied. 

This roofing 1? manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex* 
posure to the weather as coal- 
tar roofings do. fW Send for 
free sample of roof 12 years old, 
with circular and price list to 
WARREN CHEMICAL 

A; AI KG. CO., 
H5 Fulton Street, 

New York, U. S. A. 



WIRE 



Machinery for making 
any articles from 



WIRE 



Automatic wire forming machine department is in 

charge of R. C. Man vine. 

Machinery for making sheet metal goods. 

THE WATERBURY HACHINE CO., 

P. O. Box 1025, 
WATERBURY, CONN., U. S. A. 



X RAY APPARATUS 

.-.INFLUENCE M ACH I N EL P OL. OAK 

IQI Class case., a plate, za .~chdiameter 

:|lV j SlOO- 6 PL SI50. SMAUER HsUROtR MACHINES. 
. - ^ MACHINES TOR PHYSICIANS U St. SPtCIAl MACHINES 



WOOD \ Ray 



REED5BURG 



ELECTRICITY PAPERS 



No. 1. How to make a Dynamo. 
No. 2. How to make a Telephone. 
No. 3. How to make an Electro Motor. 
No. 4- How to make a Storage Battery. 



Price 10c. each 

Bubier Pub. Co 

Lynn, Mass. 



No!5. How to make a Wimshurst Electric Machine. 



COLLARS AND CUFFS. 



MADE OF FINE CLOTH IN ALL POPULAR STYLES. 

Equal in Fit and Wear to finest linen 

Not to be laundered ; whin soiled reverse, then discard. 

LUXURIOUS and ECONOMICAL. 

Sold at all leading Gentri' Furnishing Stores, but If not found 
send twenty-five centsfor a ttox often Collars 
or five pairs of Cuff's, naming the Bize and style. 

T33-Sample Collar and pair of Cuff* tent /or6C EBT TS. 

REVERSIBLE COLLAR Co. 69 Milk St., Boston, Mass. 




?8u USE GRINDSTONES? 

If so, we can suppiy yon. Ah sizes 
iiimiti tvti and 11 iitiiimn i imL always 
kept in stock. Remember, we make 8 
speciaityof selecting stones for all spe- 
cial purposes. tW Ask for catalogue. 

The ( I,KVK1,ANI) STOKE CO. 

2d Floor. Wibaire. Cleveland. 0. 




bist drying Machines 

for Grain, Sand, Clays, Fertilizers, Phos- 
phates, Green Coffee, Wet Feeds, 8alt. 
Sugar, Chemicals, etc See illus. article in 
Sci. Am., October 24, '96. IS Tears in opera- 
tion. Send for 6th illustrated catalogue. 
S. E. WUUIUSLL, Hannibal, Ma. 



^ PORTABLE ELECTRIC PROPELLER 
/More UsefuXOk Water TkanBicycU 
onlamo-kequlresmo skiu or strength. 
{inks hands f8ee ts fish or sh90t. 
Anyone CArfAnACHWANYStOrT 

CANOE OR s\ KOWBOAT. 

Oi/IWCOM! 




If you want the best CHUCKS, buy Westcott s 

Little Giant Doable Grip 
Drill Chucks, Little Giant 
Drill Chucks 
Improved, 
Oneida Drill 
Chucks. Cut- 
t I n g - off. 
Chucks, Scroll 
Combination 

Lathe Chucks, Geared 

Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, \. Y., IT, S, A. 
Ask for catalogue in English, French. Spanish or German. 
Fiubt Pkize at Columbian Exposition. 1898. 





ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 

SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

SUNART PHOTO CO., llOCHESTEK, N. Y, 




ZENTMAYER'S • MICROSCOPES 

in use by tbe leading Professors and Colleges 
throughout the world. The acme ofperfe^tion 
in the art of M icroscope making. Heartily in- 
dorsed wherever used. 

Complete illustrated catalogue of micro- 
scopes and optical apparatus sent free. Mi- 
crometer Rulings in English and Metric scales. 

J. ZENTMAYER, 

2 1 1 South Eleventh St. Phila., Pa. 





INSTRUMENTS OF PRECISION." 

Architects', Engineers', Surveyors' I r U/ U - *. p n 
and Draughtsmen's Supplies. | r. WeOer fle tO. 

Sole Agents for Riefler's 
Patent Drawing Instru- 
ments, and A. OTT'S 
PANTOGRAPHS and 
PLANIMETERS, Etc. 
Large assortment of 
___ Mathematical Instru- 

ments and Materials for Schools and Colleges. Send for 
catalogue, Vol.111, 1152 Chestnut St., Phila., Pa. 
Branch Houses: rt. louis and Baltimore. 




THE HEW BRISTOL. COUNT*?!? 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000,000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. |3T* Send for circular. 

C. J. ROOT, Bristol, Coup., U. S. A. 




ALC0 VAPOR LAUNCH 



Engine and Helm Controlled from Bow 
Latest improved and only 12 tol Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 6 ar d 7 horse power. 



No licensed Engineer or Pilot required. Syeedand Safety 
Guaranteed. No Dangerous Naphtha or Gasoline used. 
marine Vupor Engine Co., Jersey-City* N. J. 



WILL YOU START A LAUNDRY? 



it 



tbe Columbia 



»» 



modem « Laundry * machinery 

Is the Cheapest and Best. 

WILSON LAUNDRY MACHINERY COMPANY, 

Send for Catalog 8. A. Columbia, Pa. 



matchmaking a trade for Young men and Women 

Parsons' Institute for Watchmakers, engravers and Opticians in new Quarters. 

Send/or 1897 Catalogue, m Bradley Ave., PEORIA, ILLINOIS 




Horse Carts 

1 2 STYLES. 



MARROW & if 2&4 
WIDE Tires. VwieeU 

Popular Prices. Low 

rates of freight from oar 
works. T&tamy, P.., to all 
points. HOBSON CO., 
No. 4 Stone at* New York. 




COPY LETTERS 

fifteen a minute, all legible, use my im- 
proved automatic copying machine. 
i |y Send for illustrated circular. 
I JOHN H. ANDERSON, 
91<> Monaduoch, CHICAGO. 



ooooooooooo»»» » »»»» ♦♦♦♦♦♦♦♦ 

X O _x _ _, Don't dodge-face this bt # 

X ijtiflL UI cyclesaddle question-learn X 

X the facts. Ourbook"8ADDLl Z 

X Of J J 1 O Sikse" free to any address. ^ 

g OtiQQiC • Garferd Ttlt.Ct. BlTria,0. ♦ 

OOOO OOOOOOO ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦» 



AN INVIGORATING BATH 

in tbe best preservative of health, and the 
best bath of all for this purpose is the 
IMPROVED HOME TURK0- RUSSIAN 

FOLDING BATH CABINET. 
Portable— can be used in any room. 
Dry steam, vapor oxygen, medicated 
and perfumed baths. Sure cure for 
rheumatism and colds. Insures a 
clear complexion. Prevents obesity. 
IF" Send for descriptive circular. 
MAYOR, LANE & CO., 121 White Street, New York City. 




EXTEND YOUR TRADE 

Manufacturers wishing to extend their trade In Eng- 
land, should write V. H. HOUGHTON ifc CO., S*5 
Itegent St., Lor don. This firm has special facilities 
for doing business with English merchants and ship- 
pers, and is prepared to extend trade or open a mar- 
ket on moderate terms. 




HATCH CHICKENS 

with a machine that will hatch every 
egg that can be hatched. 

Tfee Mew Saumenjg Hatcher. 

Send * stamps for catalogue No. 41 
INVINCIBLE HATCHER CO.fipringfleld.n 




BRASS BAND 

Instruments, Drums, Uniforms, Equip* 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free ; it gives Band 
Music & Instructions for Amateur Bands. 

LYON k HEALL 33-35 Adam St.. Ch.cago. 



AGENTS WANTED 




W. 0BERMANN, 



to sell tbe new Patent 
Combination Cooking and 
Preserving Kettle, Food 
Cooker. Steamer (like cut) 
and Cullender in which all 
kinds of food can be cook- 
ed, steamed and strained. 
No burning or wasting of 
food. Scalded bands ab- 
solutely prevented. Man- 
ufactured of steel and 
best enamel, and war- 
ranted in every respect. 

Samples free and terri- 
tory secured. Address 
24 Bond Street, New York. 



BUCK 
CASX. 



Pattern Maker's Gouges, "Wood- 
BROS workers' Chisels, Gouges, Turning 
e,TFFL Tools. ty Send for Price List. 
aicci. BUCK BROS., Millbury, Mass. 



I WANT WINQ MILL 

catalogues— every make— with dealers price lists and 

discounts for eastern and central states. 
WIND MILLS P.O. Box 1692, PHILADELPHIA, PA. 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutchesft Elevators 

PROVIDENCE R. I. 




BANKRUPT STOCK BICYCLES 

# 9 ft eacn - New, High-grade *96 models, 
$ £ If Mus t be sold. Write at once. 
Tbe a % aa&D OtfJU OO. Wdwh Am, OUeMo, UL 



How to Build a Home 

Those intending to build will find tbe very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . . . 

"The Scientific American 
Building Edition." 

Bach number is illustrated with a Colored plate and numerous 
handsome ensravlngs made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. Tbe illustrations 
Include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate buildlnp, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from wblcb to make selections, thus saving time, and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 

For sale at all news stands. 




address MUNN & CO., Publishers, 361 Broadway, New York 



ICE 



MACHINES, Corliss Engines. Brewers, 

and llottiris' Machinery, THE Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



RELIABLE MAN TO HANDLE AGENTS FOR 
telephone tablet and specialties. Pays $5,000 a year. 
Inclose stamp. Victory Mfg. Company, Cleveland, O. 



Shorthand by Mail BlBfl&SS&lBjSS 

lesson Free. Potts bhorthand College, Williamsport, Pa. 



4CKOOO We offer cash for simple Ideas, patented 
9uVVV or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
H. H. FRANKLIN MFG. CO., Syracuse, N. Y. 



_ _ _ - ..... h y'»~ l » 

TYPE WHEELS. MODELS ^.EXPERIMENTAL WOftK-fiMALLrWCMIHEFT 
NOVELTIES fcHTC. HE.W TORg 6TEHCIL WORKS 100 NJIBaftU BT H^Y. 



ULf Jk f\| T C .ft Patent rights to manufacture 
ft #* lw I C Lr where lar^e factory buildings 
with extensive woodworking machinery can be util- 
ized. Address : P. O. Box 503, Decatur, Illinois. 



TANK LUGS 



and HOOP LOCKS 

The Dickey Mfg. Co. 
Racine, Wis. 



THE GREAT S. S. STEWART 
Banjos, Books, Music, Strings, 
etc. Send for book of information. Store and 
Factory, 223 Church Street, Philadelphia, Pa. 



I" 



I 111 UnUlVIl for cutting sreen 
bones. For the ponltryman. Best in the world. 
Lotoert in price. Send for circular and testi- 
monials. Wilson Bros., EASTON, PA. 



NAZARETH INDUSTRIAL, SCHOOL, 
Hronxville N. Y. 
UNDER THE CHARGE OF THE SISTERS OF 
ST. JOSEPH OF NAZARETH (EPISCOPAL). 
Industrial training for girls of good character to ren- 
der them self-supporting. 
Terms 9150 a year. No vacations. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

\V. E. CAIMIWLM. CO.. 

217 E. Main Street, Louisville, Ky. 



35 Cents &' Flash Light 



Powder "CONDENSED I «T«JHT," Powerful, Quick, 
Safe, Cheap. Best Flash Lamp in the market, $ 1. 75. 
JAS. H. SMITH & CO., 311 Wabash Avenue, Chicago. 




as seen through the WONDER-TUBE 
X-Rav effects shown without 
Electricity or Crookes Tube. 

Rainbow colors at night. No mirrors 
used. Price of Tube, 10 cts. by mail. 
Wonder/Tube Co.,925 F St., Washington, D.C, 




HARDEST ABRASIVE KNOWN. EMERY AND 

' ™ I SUBSTITUTE. Jn F 

WHEELrSLAB&HONE 
'ONONGAHELA CITr.PA. 



. 'OWDERrCRYSr; 
CARBORUNDUM CO. 



Flour.; 
\ieform, 



u.sjl 



D IX UN'S fill saves wear ot chain, pre- 
•* •* \** • ■' '• vents rust and increases 
CYCLE CHAIN ease, speed and comfort. 

fiDADuiTc ^~ Jt wil1 p a y y° u to 

nnnrnl I C send 10 cents for sample. 
JOS. DIXON CRUCIBLE CO.. JERSEY CITY, N. 1. 




Safety Razors 



This improved simplex mag- 
netic razor can beusedinany 
position, while walking rid- 
ing in wagon or cars or on 
Bhip in storm, with perfect 
ease & safety. Anyone with- 
out practice can use it suc- 
cessfully. To introduce it , one 
inevery town furnished re- 
liable persons who will prom- 
ise to show it. Enclose stamp 
to Pl'TNAM INTRODUCTION 
CO.. 10 Murray St., N. Y. C1&. 



Experimental Science 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 




840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 
Send for illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 
361 BROADWAY, - NEW YORK. 
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Sftttntitit ^mxitm. 



[January 9, 1897. 



I^CDpertisemente. 



ORDINARY RATES. 
Inside Paire, encli insertion - - 7H cents a line 
linck t'lige. each insertion ---- $1.00 a line 

t^For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eiptat, 
words per line. Tbis notice shows the width of the line, 
and is Bet in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must he 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Tested and True. 




The Easiest Running Wheel in the World. 

£kT~ Send for Catalogue. 

THE BLACK MF8. CO., ERIE, PA. 



Nickel Silver 
Watches 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 
Our "ft Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder,, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 



AMERICAN SCREW CO'S 

New Cold-Forged Wood Screw 

iy Send for Sample. 

Patented M.j 1<>, Julj 19, *8I; Oet.29,'89; Aug 19, Oct. 21, •90; 
April?, M.j It, •St; July IB, "92. 

Factories : Pbotidbnce. b. I. Leeds, Eng- 
land. Hamilton, Ont. 
aoencies : - 
New York, 94 Chambers St. Chicago, 19 Lake St. 
Baltimore, 14 W. German St. SanFrancisco, 23Davis St, 
Philadelphia, 518 Commerce St. Boston, 36 Pearl St. 



El 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 
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To Readers £ Scientific American: 

An arrangement has been made with The New York 
Tribune, which has taken the entire first edition of the new 
standard Scribner's History of the United States, whereby 
our readers are able to secure this patriotic work at one-third 
discount and small payments. It is not for sale in bookstores. 



Ex-President BENJAMIN HARRISON, Indianapolis, Ind. 

"I commend the scheme of the work, and the execution of It in those parts that 1 have 
been able to examine. A Rood acquaintance with our national history Is really essential to 
citizenship, and 1 hope tbis history may hare a wide distribution." 



scribner's 
History of the United States 




This set, bound in Persian Lerant* can be had for $3.00 
down. The binding in warranted by the Scribners. 



THE WORK. 

The history is now com- 
plete, after many years of 
preparation, and makes 3,600 
panes, 1,600 Illustrations 
alone cost more than $100,- 
000. It is the only large 
work which is full, brought 
down to date, superbly illus- 
trated, meeting all the de- 
mands of Intelligent Amer- 
ican families. The plan of 
the work was laid by Wil- 
liam Cullen Bryant, the text 
written by Sydney Howard 
Gay, Noah Brooks, Edward 
Everett Hale, Horace E. 
Scudder, Rossiter Johnson, 
and many other specialists. 

THE PROPOSITION. 

W e will send t o readers of 
'•The Scientific American" 
these five Royal Octavo 
Volumes on receipt of 92.00 
and the agreement to remit 
T2 00a month for 9 months— 
$20.00 in all. Bound in half- 
leather, which we recom- 
mend, $1 a month more. 

NO BISK. If the set is 
not satisfactory it may be 
returned, at our expense, 
and money will be refunded. 



We do not attempt to describe tire work. We wntit to have It exam- 
ined and are willing to pay charges' both ways to get you to look at it. 



ORDERS SHOULD BE SENT TO 

THE NEW YORK TRIBUNE, Tribune Building New York. 




PHOTOGRAPHIC 
SIMPLICITY 



Is embodied in the Pocket Kodak. 

EASTMAN KODAK GO. 

Rochester ,N. Y. 



Booklet free at agencies 
or by mail. 



Free J 



Free! 



THE ELASTIC TIP CO. - 
New Invention Calendar will l>e mailed either 
from Boston, Chicago, or San FrMMfeo, FK KB, only 
send necessary mailing expense, five 2c. stamps. 



IFSSOP'S STEEL th b V s e t ry 

U u FOR TOOLS, SAWS ETC. 

W!? JESSOP & SONS C° 91 JOHN ST. NEW YORK 



OROUGnllnSPECTIONS 




AMD 

INSURANCE 

AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOF-UEB 

AND 

INJUIW 
TO- PERSONS 
CAUSED-BV" 



S1TMMIJMXPL0SI0HS 



J./V Allen -President V«ftewKUii- Vice President 

J -B-PlERCE'SECRETARy r-B-AtLEH-gVlCEPBESroEHT 



Est'd pu ee , Brooke, Moulds, Expert Making New 
1863. Uldba ■ Articles. Removed 44 Barclay Str.N.V. 



To Bicycle Riders 



MAKE OUR TUBE 

of FIFTY CARBON STEEL 

Because a Tube like this of our Is just as strong as a Tube like this of 



.50% 
CARBON 

STEEL 



.25% 
CARBON 

STEEL 



While Weight for Wbioht In a Bicycle onr F IFTY CARBON Steel will last §o long 

and TWENTY. FIVE CARBON Steel will last only go long . . . , . ■■^■■■■i 
NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

The comparison which they graphically make indicates the result of the oralonged Investiga- 
tions of the most practical experts of the world. ■ MBlll .. 

That the tests tn our own laboratory corroborate these results is merely bo finch to its credit . 
that the same is true of actual trial oh the road equally proves the trial to have been maae in 
bicycles of correct design and construction. THE FACT REMAINS. _■ , . . 

The margin of safety is greatly increased by the use of this tube. Every bicycle manufacturer 

1.4 jF. J__,_.-l -111 l.l..1,..l n .ll. a iT...ri^,.hl "- *' 



should use it; every dealer should insist on having it : every rider should demand it. 
Send for Catalogue. THE POPE TUBE CO., HARTFORD, 



Conp 



PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute i 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. / 
Reliable, Safe, Economical, t 
and Convenient. Chosen by ' 
Nine Governments. Used for 
nearly every purpose. 
PKIESTMAN & CO.. Incorp'd. 
530 liourse lildg., l'H I LA DELPHI*, PA. 




THE . . . 
CHARTER 




GASOLINE ENGINE 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled, 

Rull particulars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



At s Price 



Bicycles, WatcneiT Guns, Buggies Hiroeas, 
Sewing Machines Organs Pianos Safe*, Tools 
Scales of all varieties and 100U other articles 
Lists free Chicago Scale to , Chicago 111. 



THE 




tW ElVI'A JH,ISIIKI> 1S45. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 5t£ Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity .Telegraphy, Photog anby. Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Term* of Su tiNci'iiit ion. -One copy of the Scien- 
tific American will be sent for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollar* by 
the publishers; six months, $1.50; three months, $1.00. 

C I In lis . - Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but 1b at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
ill UN IS *fc CO., 3<»1 JSroad.vay, New York. 



^demttic ^mencm ^nyylmtnt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of wnlcn are taken from foreign 
papers ant 1 accompanied with translated descriptions. 
The Scientific, American Supplement is published 
weekly, and includes a very wide range of contents. It 
prevents tuo most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archteoloey, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
factures Industries, Sanitary Engineering, A cri culture. 
Horticulture, Domestic Economy, Riography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works* Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
< 'ana da, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
m ent, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

JUUNN & (JO., 301 lirondway, New Yolk. 



JSttilfliucj Ipitiou. 

The Scientific American Building Edition Is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty^ two large quarto pages, forming a large and 
splendid Maeazine of Architecture, richly adorned with 
elegant plates and other fine engravings; Illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A spectol feature is the presentation in each number 
of a variety ot the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color aregiven, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

rtre elegance and cheapness of tbis magnificent wori 
have won for it the I ^truest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

IULNN iSc CO., 301 llroailway, New York. 



Hspori gclitiotx 

of the Scientific American, with which is incor- 
porated "La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, prof usely illustrated It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition bas a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

fy Manufacturers and others who desire to secure 
foreign trade may bave large and handsomely displayed 
ani.ouncemen'a published in this edition at a very 
moderate cost. Rates upon application. 

ML T KN iSc CO.. Publishers. 

301 Broadway. New York. 



PRINTING INKS 

The Scientific American is printed with CHAS. 
ENEC JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Doane, New York 
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